DOCUMENT RESUME 



ED 075 202 



24 



SE 015 856 



TITLE 

INSTITUTION 
SPONS AGENCY 

BUREAU NO 
PUB DATE 
CONTRACT 
NOTE 

EDRS PRICE 
DESCRIPTORS 



Programmed Math Continuum, Level One, Algebra, Volume 
1 . 

New York Inst, of Tech. ^ Old Westbury. 

Office of Education (DHEW) , Washington, D.C, Bureau 

of Research . 

BP-8-0157 

[73] 

OEC- 0-8-0801 57-3691 (0 10) 
195p. 

WF-$0.'65 HC-$6.58 

*Algebra; *Computer Assisted Instruction; Curriculum; 
Individualized Instruction; * Instruction ; 
Instructional Materials; Mathematics Education; 
Programed Instruction; Programed Materials; 
^Programed Texts; ^Secondary School Mathematics 



ABSTRACT 

This programed instruction study guide is one of a 
series that form a first-year algebra course. Structured in a 
multiple-choice question- answer format with scrambled pages, it is 
intended to be used in conjunction with a computer-managed 
instructional system. Volume 1 includes general instructions for 
working with this system, and then covers the following topics in 
algebra: number line^ comparing numbers, set,s and set membership, and 
subsets. Reading and homework assignments are taken from the text 
"Modern Algebra - Book I" by Dolcianx, (Related documents are SE 015 
854 - SE 015 870.) (DT) 
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PREFACE 



A 



This volume is otie of a sec of 18 
that form a complete course 
in 

ALGEBRA - LEVEL ONE 



The volume has been structured 
in a multiple choice question-answer format, 
with the pagination scrambled 
and 

is to be used in conjunction with 
a program control console 
utilizing 
punch card input. 

It is one exhibit in the demonstration of a model 
developed under the direction of 
the U.S, Department of Health Education and Welfare 
Project 8-0157 

at the 



New York Institute of Technology 
Westbury, New York 
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VOLUME 1 
TABLE OF CONTENTS 



COVER PAGE 

PREFACE A 

TABLE OF CONTENTS B 

SYLLABUS C 

READING ASSIGNMENT D 

HOMEWORK ASSIGNMENT E 

GENERAL INSTRUCTIONS F 

IN THE STUDY GUIDE: 

QUESTION: SEGMENT: IS ON PAGE: 

Introduction 1 - 17 

Material 

1 2 18 

1 

' 1 • 3 68 

1 

.1 4 no 

"l^ 

1 5 * 149 

1 
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VOLUME 1 

This volume covers the following material 
as shown in this excerpt from the Syllabus. 

REFERENCE BOOK SECTION 
SEGMENT DESCRIPTION DOLCIANI DRESSLER DODES 

1 Introduction: general instructions 



Representing numbers on a line 1-1 1-3 3-2 

(1-6) (1-1) (1-2) 4-4 

4-6 



3 Comparing numbers, = or 



4 Membership in a set 

Kinds of sets 



5 Subsets 



1-2 1-4 2-5 

1-3 3-1 



1-4 2-1 2-2 1-2 

1-5 2-6 3-2 (1-3) 

1-6 5-10 



1-7 2-3 1-2 
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READING AS S IGNMENT 
VOLUME 1 



Before you begin to answer the questions in this STUDY GUIDE you should 
read the pages indicated. 



SEGMENT 



FROM PAGE 



TO PAGE 



1 
2 

3 
4 
5 



1 

C 16 ) 
5 
10 
18 



5 

( 17 ) 
10 
17 
19 



Modern Algebra Book I 
Dolciani, Berman and 
Freilich 

Houghton Mifflin, 1965. 



Read EVERYTHING contained in these pages . 
EXAMINE every illustrative problem 
Write in your NOTEBOOK: 

1) Every RULE that has been stated 

2) Every DEFINITION that has been presented 

3) Solve at least ONE PROBLEM of each type covered 
in the lesson. 

If you wish additional information 

for enrichment purposes consult: Algebra I 

Dodes and Greitzer 
Hayden Book Co. , 1967 



You will be given additional notes at various places in ?:ne STUDY GUIDE. 
These, too, should be entered in your NOTEBOOK. 



HOMEWORK ASSIGN:^IENT 
VOLUME NO, 
BOOK: DOLCIANI 



E 



HOMEWORK 

QUESTION NO. PAGE NO. EXA^IPLE NUMBER MBO REFERENCE 



1 


3-4 


1 , 


2 


, 3 


, 4 


01215 


2 


4 


7 , 


8 


, 9 


, 10 


01215 


3 


17 


1 , 


2 


, 3 


, 4 


01230 




17 


5 , 


6 


, 7 


, 8 


01230 


5 


17 


9 , 


10 


, 11 


, 12 


01230 


6 


6 


2 , 


3 


, 4 


, 6 


01310 


7 


7 


11 . 


12 


, 13 


, 15 


01331 


8 


9 


1 , 


2 


, 6 


, 7 


01310 


5 


01320 


9 


9 


12 , 


14 


, 18 


, -1 


01310 


5 


01320 


10 


10 


25 , 


26 


, 36 


, 38 


01330 


11 


12 


27 , 


28 


, 29 


, 30 


01410 


12 


14 


1 , 


2 


, 3 


, 4 


01421 


5 


01430 


13 


15 


6 , 


7 


, 8 


0 


.01421 


5 


01430 


14 


15 


11 , 


12 






01421 


5 


01430 


15 


15 


14 , 


15 






01421 


5 


01430 


16 


19 


1 , 


2 


, 3 


, 4 


01512 


17 


19 


5 , 


6 


, 7 


> 8 


01510 


18- 


19 


9 , 


10 






01520 


19 


19 


11 , 


12 






01520 


20 


19 


13 , 


14 






01520 



ERIC 



GENEML INSTRUCTIONS 



F 



Ask your teacher for: 

PUxNCH CARD 
PROGRAM CONTROL 
ANSWER MATRIX 

When you are ready at the PROGRi\M CONTROL 

Insert the PUNCH CARD in the holder 
Turn to the first page of the STUDY GUIDE 
Read all of the instructions 
Read the First Question 

Copy the question 

Do your work in your notebook 

Do all of the computation necessary 

Read all of the answer choices given 

Choose the Correct answer 

(remeiaber , once you We punched the card 

it can^t be changed) 

Punch the card with the STYLUS 

Read the instruction on the PROGRAM CONTROL 
(it tells you which page to turn to) 

TURN TO THAT PAGE: 

If your choice is not correct you will 
be given additional hints, and will be 
directed to return to the question and 
to choose another answer. 

If your choice is correct then you will 
be dijrected to proceed to the next ques- 
tion located iiranediately below, on the 
same page. 

If you have no questions to ask your teacher now, 
you can turn the. page and begin. If you have 
already completed a SEGMENT turn to the beginning 
of the following segment; 



CHECK THE PAGE NUMBER BY LOOKING AT THE TABLE OF CONTENTS 



This is a course in ELEMENTARY ALGEBRA which is not too different 
from other subjects you have studied. There is a textbook; there 
are homework assignments; you will have a notebook for the notes 

h 1 1 

you must rake down; and, of course, there are examinations. How- 

I /I 'I 

evei, you will find -he method of progressing through the course 

i / 

quite different- ' 

This first section has been designed to acquaint you with all of 
^Tie things ^ bat 3-ou will have to know and do in order to make vour 
way satisfactorily ^hrough the course. So ^et s begin vour "guided 
rour": . ''^'^ti' 



! t 



X 



1>1 The work of the en^.ire course is divided into 18 parts, called 

VOLUMES (VOL). Each Volume consists of 5 parts, called SEGMEMS 
(SEG). Every VOL. deals with material which, under normal circum- 
stances, would be covered in a two week period. However, if you 
are permitted to proceed at your own pace or on your own time 
r^cfeduie, yo'J '-.ould probably finish a Volume In much less time. 



• This book, which you are now reading, is railed a STUDY GUIDE, (.SG) . 
((^^^- This is VOL- 1 of the SG; this portion of VOL. 1 is called SEG 1. 
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In addition to the SG, you will need: 
(1 ) The basic text : 



(2) The remedial 
text : 



(3) ^ Notebook: 

And something new : 

(4) Punch cards- 

(5) Program control- 



Modern Algebra Book 1 

By Dolciani, Berman and Freilich 
Houghton Mifflin, 1965 

Comprehensive Ninth Year Mathematics 
by Dressier 
Amsco, 1966 

...Where you will record specific items 
for further study. 



You'll learn about these in a few 
minutes . 



2 



ABOUT THE PUNCH CRD: 

Your progress through this course will be followed very carefully bv 
the computer. It will record, for example, which questions you found easv 
and which caused you some trouble. In fact, it will keep track of all of 
rhe students in many ways and will analyze their various performances in 
such a way that your teacher will be able to know, immediately just where 
evr.ra a^rention should be directed to help all the students do as weJI as 
tney can. 



The way the computer finds out about you is through the PUNCH CARD 
Those holes all mean something. 

AN-^rp^MrTi^v ^"''''^ ""^""^ ^^^""^^ PROGRAM CONTROL, with the proper 

ANSKER mTRIX, you will see that as you punch a hole in response to a 
question m the SG, a light, will go on in the PROGRAM CONTROL, the page 
-o whirh you should turn will then be illuminated. So you see the 
PUNCH CARD Is very important. 

HOW TO PREPARE THE PUNCH CARD: 



(I) 



Take your PUNCH CARD and print: your LAST NAME, and FIRST NAME above 
the word date." 



If the card has not already been pre-punched; you should then punch: 

(2^ Your Course student number /^C^^-^Sai^^^ 
(3) This Course number 
C-il Yo'.>r Student I D. number 



(5) 
(6) 
(7) 
(8) 



(9) 




The following information must be punched' by you: 




Month number 
Day number 

Last two digits of the Year Number >^^^ 
The. Sequence number of the SEG you^are workini^ 

(VOL. 1, SEG. 1 has Sequence.number 1)''^ 
The type of Input card. (The Study Guide card "i^number 4) 
flO) The Volume Number. r Qj. ' 

fJl) ITie Segment Number. 




NOTE : 



All of this information must be entered; if not, the computer will 
reject the card. 



Punch the necessary information, being S L 0 W and C A R E F U L so as 
to punch only those holes which you intend to punch. Remember, you cannot 
inake, corrections, once you have punched the wrong hole. Check to see that 
the program control device shows that it has the answer matrix for 
volume 1, segment 1. i 



I 
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1^3 You are now ready to see how the study guide will work. Read 

question 1, and decide on an answer. Then examine the four choices 
offered . 



Question 1: 


What is 


the product 


of 6 and 


2 ? 




(A) 8 


(B) 12 


CC) 4 


(D) 3 



Let us suppose that you believe the correct answer is 8, that 
is choice A. You would use the stylus to punch the hole on line 1 
at A- Please do this now. As you see, a number appears on the 



1.4 



program control device, the number 7_. This means turn, in your 
study guide, to' page 7, bottom half. Do this now. \ 

^ " • 

You see how the program control has directed you to return and 

try again, as well as telling you why your choice was not correct. 

Of course, looking back at question 1, you know that choice B is 

the correct answer. Punch B on line 1 of your punch card. The 

program : oncrol shows _9 . Turn to page 9, top half 

1 



1.5 




The pr:'Cedure of this study guide is called programmed instruc- 
tion.^ The purpose of the study guide is what its name indicates; 
it is a guide to your study. This is not a test in disguise. As 
you answer questions in the study guide, you should go back to your 
textbook, notebook, or material in the study guide itself, if you 
need to look up something which you are not sure of. The effect is 
that you will go over all the material of the course, in easy stages, 
with special emphasis on the more important points. The important 
points which th^' course contains are called M.B.O. 's, and each 
question you meet is designed to give you practice in dealing with 
one of these points. 
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1.5 Many abbreviations are used ' I sure you are curious 

about "M.B.O." 

The letters ''MBO" , stand for "Measurable Behavioral Objectives". 
They are the ideas, definitions and skills that are to be taught, 
hence they are called "objectives". Since they are stated in a way 
that quest:^'ons can be asked about th-3^ii, they are called "measurable". 
Because you have to demonstrate that you understand these, and can 
use them they are called "behavioral''. 

You will get the right answer on the first trial most of the time, 

but if you make a mistake you will find out why and you will try the--— u.JV > 

problem again. At the end of the segment, you will return the punch/*, 0 ' \ 



card to your instructor. The cards will then be analyzed 

computer to find out the difficulties which students are having wi ch^ . ^ p, 
the material of the ..'ourse. The analysis of this information will^- Wo 
indicate what remedial work .-^hDuld be planned by the instructor for 
the benefit of the students. 

1.6 In general, at the beginning of a segment, you are directed to read 
a specific portion of Dolciani. In reading this, you MUST work out, 
on paper, any illustrative problems which the text contains, so that 
you are r^ure you can do the problem being demonstrated. Remember 
that the author may not have written every step as you would, srd' 
work on your own paper and try to follow the work shown in the book. 
In addition to the reading assignment in the text, there may be some 
notes in the study guide itself. You should enter in your notebook 
those items which seem to be of special Importance, or those items 
which you may be directed to write down. 

(continued on page 5) I 



Then, before you proceed with the segment, the ins true tor'.-will in- 
sert the ANSWER MATRIX for your particular segment into the--program 
control device. You will complete the ssary information items 

on a PUNCH CARD, insert it into the pi m control device, and then 
punch the necessary information into the card, using your stylus. 

Now you proceed to the questions. You must take the qu^itions in 
order. You'll have no choice, since the pages have been scrambled.^ 
That, is, after question 1, you do not go ahead to the next page in 
order, but to whatever page the program control directs you. Each 
question will offer four cho?ces, of which one, and only one, is 
correct. The three other choices, called distractors, are answers 



which you might well arrive at if your understanding of the principle 
were not completely correct. For every choice which you punch on 
your card, the program control directs you to a specific halt of a ^/ ' 
particular page. Here you find a statement of why you were wrong Jf ^4/ 1 
Cif you were), or a statement that you were right with instructions '^i 

to proceed. ITiis half-page is called a REM, (this is short for ' \\ / 

/ •/' v\ 

REMEDY) and the program control will direct you to a particular REM 

for any answer you choose for a question in the study guide. It 

should be of some help to you. 
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!•? After this page, you must follow the instructions given to you by 
the program control. You must not go page by page, since the 
material is not in order 



Please remember, Uj GUESS: 



This guide is intended to help you to 
learn and practice correctly. 



You should go back' and reread pages 1 through 5 as often as 
necessary. When you have considered the question, punch your 
answer on the punch card and the program control will tell you 
where to turn next. 




.1.8 IF YOU LOST YOUR PLACE " 

If you lose your place for any reason, insert your stylus in the 
last hole that you had punched on your card. This will not affect 



any record that's being kept. The program control will put you 



back on the track . 



Now turn to page 7 
T 
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Question 2: What type of instructional device is this book? 

(A) M.B.O. (B) punch card 
(C) answer matrix (D) study guide 



When you hn^' <h 



on your answer, punch i^e letter of your choice 



control . 



on line 2 oj. l nc punch card, and follow the directions of the program 




You have tound the sum, but you were asked for the product, not the 
sum. The product of two numbers is the result obtained by multiplication. 



Return to page 3, section 1.4 




I 



8 
1 

If you'will refer to page 1, section 1.1, you wil.'. find that the 

study guide contains 18 volumes. You a^'e correct. 



Now proceed to qu stion 4 which follows. 




8 
2 

Question 4; 

How many segments 



ach volume contain? 



(A) 
Hi) 



(( 



5 
10 

m 

9^ 
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9 
1 



This choice is correct. 



Proceed to p age 3, section 1.5 




9 
2 

The ElEM is the half page to which the program control refers yova. What 
you are reading at this moment is a REM. In the study guide there are 
from 2 to 4 REMS for each question, and each punch card handles many 
questions. Therefore, this choice is not correct. 




I 



10 

1 

This choice is correct. 



Now proceed to question 3 which follows : 



X 



Ques tion 3 



How many volumes^ is the study guide composed of? 



/ 




(Al .5 (B) 10 (C)' 18 (D) 90 



10 
2 

The number of segments in a volume is discussed on page 1. If you 
reread that page, section 1-1, you will find that the correct number 
of segments is not the one you have chosen. 
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Return to page ^ and try question 4 again. 
2 




(f ^^0^ 




11 



The punch card is the rectangular card in which you have punched choire 
B on line 2. Since it is not the book you are now reading, this rhoice 
is incorrect^ 



Since the course contains 18 volumes, and each volume contains 5 seg- 
ments, you should be able to find out how many segments the entire course 
contains « Since the guide tells you that you will return the punch card" 
to the Instractor at the end of each segment, and that you will insert 
a new card into the program control device for each segment, it follows 
that you will need a card for each segment. Therefore, this choice is 
not correct. 



Return to page 7_ and try CTiestion 2 again. 
1 




11 
2 



Return o page 1_5 snd try gisi^rion 6 again. 



T 



2 




1 



According to secLion l.I on pagw. 1 oi the study gu.ae, eac'n volume 

contains 5 segments. Therefore, this choice is correct. , 

\ 1 ' / . 



Proceed to question 5 which follows. 




12 



Question 5: 

You will need a new punch card for each 



\^hirh word should be inserted in the blank? 



(A) segment (C) REM 




(D) M.B.O. 



I 



12 
1 

The number of volumes in the course is discussed on page 1 of the study 
guide. the study guide covers the entire course. Therefore, this choice 
is not correct. 




Return to page _10 and try question 3 again. 
1 



13 

2 



Hie answer matrix is actually a code to the position of the REM's in the 
study guide, since the pages have been scrambled. The answer matrix is 
placed in the program control device, and the only way you can get to 




14 
1 

You have done some correct arithmetic, but I'm afraid you forgot the 
meaning of the word "product." The product of two numbers is the re~ 
suit of multiplying them. 



Return to page 3, section 1,4, and please follow the study guide, 
You went ahead and chose an answer without botherlng^to see what the 



guide had to say. 



Remember, return to section 1.4, page 3, and do follow instructions. 

14 
2 

An M.B.O. is one of the important points which you will have learned as 
a result of studying this course. The meaning of '*M.B.O." was discussed 
on page 4. It is true that the questions you meet are related to 
M.B.O, 's, but you do not use a punch card for them. 



This choice is not correct. 




:Return to page 12^ and try question 5 again. 
2 



I 



11 
1 

On page 3, in section 1,5, you are told that you will return your 
punch card to the instructor at the end of the segment. On page 4, you 
are instructed to insert a punch card into the program control device 
before starting a segment. Therefore, you need a punch card for every 
individual segment. 



This choice is correct. 



Now proceed to question 6 which follows. 





■ \ 



15 
2 



Ques tion 6 

If we assume that no punch cards will be damaged, how many will a 
student require for the entire' course? 



(A) 



(B) 
(C) 
(D) 



10 



18 



90 
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16 
1 



If you needed a new punch card for each question, you would use up an 



extrememly large number of cards . 



Each question is answered on the proper numbered line of the card. 



Return to page 12 and try question 5 again 
2 




ii 

2 • ^ 

An M.B.O. is one of the important points which you will have learned as 

a result of studying this course. It is not the name of the book. 



Return to page 2 try question 2 again. 

, 1 




j7 
1 

Since each segment calls for a new punch card, and there are 5 segment;? 
to a volume, a student needs 5 cards for each volume. There are 18 
volumes, hence he needs 90 cards* 

Therefore, this choice is correct. 

You have now completed this segment. Before going on to Segment 2, 
be sure you have understood exactly what you are supposed to do. If you 
have punched more than one hole on a line of the punch card, except for 
line 1 where you should have punched 2, you have made an error. Tliat 
IS perfectly all right, provided that you learn from it. If you punched 
any hole without meaning to, you will have to practice being more careful. 

When you are ready, ask your instructor for the answer matrix., for 
Segment 2 and for a fresh punch card, and go ahead. 




J_8 

1 



Volume 1 SegUient 2 beginh" v :e: 

Obtain a PUNCH CARD from >our instrucr.or . In addition to the other 
identifying information tiit must be furnished by you, you are asked 
to punch out the follo^''in ,: 



COLUMNS 



48 aii' 50 

54 id 56 

60 anu 62 

66 .nd 68 



^ 2_ (Sequence Number) 

Oi 4- (Type of Punch Card) 

0^ _! (Volume ' jmber) 

0 _2 (Segment Number) 



PRELIMINA'RY NOTES 



Some of the streets of a certain city are numbered • nisecutively from 
1 to 10. Let's assume tha*: you happen to live r street number 3 , 
while a friend of yours lives on str ict number 7 , If you walk from 
your house to your friend's house, you 11 pf ..i. streets number 4,5, 
and 6- Now each of these otrc-dets ±^ a r)^jice. We say, in mathematics, 
that with every number we can associate a j on it (place) on a number line. 
In this segment, this :npie, but very important idea, will be developed 
and studied in more dt. l 1. 



Your READING ASST:"r-W::N!T for this Segmrat is pp , 



5. 



You will no\, be asked r. -jeries of qu^iStions to draw your attention to 
the more important points. 

18 
2 

R«^,cognize which of the following, numbers are natural numbers. 



Choose the lettc^.r which ];as only natural numbers, selected from the 
above set, written next to it. 



(A 



(C) 



(B) 



8 
2 



(D) 



8 
2 



19 
1 



Very good. 

Whole numbers are the natural numbers with one addition. Zero is not a 
natural number, but it is a whole number. The number 

2 3 

Y = 1 , and Y - 3 

Thus, any natural number written v:ith a denominator of 1 is a whole 
niiTiiber . 

finally, 

irhan zero, divided by itself is equal to one. 



1.1 

-J — J- = 1 since sny number , other 



Please go on to question 4 , below. 

19 
2 

Question 4 

Apply the proper principle and determine which of the following state- 
ments are true or false. Select the lo:ter which labels the correct 
combination of truth values for your answer. 

I. Every natural number can be written as a fraction. 

II. There is a largest natural number. 

III. Every fract-i.un names a whole number. 

(A) I a:, true (C) I is true 

II is true II is false 

III ■ ' III is false 



(B) I is false (D) I is true 

II is false II is false 

III • is true III is true 



O I 
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.our ansxver is 



4 5 



2i 



Please go on to q : 8 below. 



20 
2 

Ques tion 8 

Apply the princ c: select the letter which correctly answers this 

ques tion : 

Point:_ ^ , L , M , N are equidistant on the number line 
drawn below: what is the coordinate of N ? 

1 2.5 

K L M N' 

(A) 5.0 

(B) 10.0 

(C) 7.5 

(D) 5.5 
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1 



i 



' ' 'Our choice is v jrrect^ 



^.jvi:„ I lie :iumbers and natural numbers are the sa 



ot a counting nuiurrir. 



:urn to page 33^ and try question 2 again. 
2 



21 
2 



Did .>u oiark of tenths on your nurnber line? 



S.:-irv yjur answer is incorrect. 



.-^i'w.. to page _35_ nnd try q-u -stion t again... 
2 



21 
1 

If QR is . ? a: long PQ , ::e must firsi -he length c.- PQ . 

By subtraci.: ':.;GrdiDai:e from that of j , v;e find PQ i... be 

4.7 5 uni . uc;.. .f: QR is ty^ice that , c - 

( A,75 ) or -.5 J units long. 

Thus , tr .,<^-v. of R Is f -mnd by addi ...i • 

9 . :5 ( the coordinate of Q ) 

9 > 50 ( the dls'-ianae from Q R ) 



18. "^5 the coordinate of poi^r. R. 



Your ans' ils . .r*: _::t. 



Please go ^ Vo xu^Ption 10 , belo' 



22 
2 

Ques tion 1'^ 

Apply the 7. per - .nciple and select the letter which corT-E::tly answers 
this ques tic 

U".,. : is the coordinate of point X on the nirzber line 
drawn below _f Y7 is ^ as long as XY 



L0.2 -.--.9 



(A) _ 1 
(3) -.1 

(C) - .3 



I 



23 
1 



The natural numbers are 1,2,3.... and so sr.. 



Zero is not a natural number. 



Please return to page 1^ and try question 1 a^. 

2 



23 
2 



We don' t agree , 



Is there a largest natural number? Suppose you wrlne domi due larpest 
natural number you can: 

We can always make it larger by adding 1 to it. 
Thus, there is no largest natural number. 



Please return to page 19 and try question 4 aga±:i. 

2 



ERIC 
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1 

Numb ers s : as 

i and ^ a.. .aLled frac.io::.. 
Fractions are not natural nur.:: - rs . 



Please return to page 36_ and try question 3 again - 



24 
2 

Did you forger the meaning of " between " ? 

Betv^'een means not including the end points. 
For a-xample, 

T , U , V , and *" are between S End X ':r in 

othi:r wordis, t±iere are four letters between S and Z in >r alphabet. 



Return to page 38_ and. try question 11 again. 



25 
I 



'L.±d y di* = number line tc : you vita this prDblem? 

Find ; -iv.:: ~ , nzr;j count 4 ^-3 to the left, ar.. then another half 
unit - _ , l^ft. 



Fleas'i returii page 11 anc iir^ question 5 again, 

2 



25 
2 



Ttsw" a ni^^.v.r lii.'^. ^: d -H.rk 7.rr: segments q± un±— Number all the 

inti.gral -c:i-l::.^-i5 , th.eL~ .:i_nd. 

2 ^ and 8 ^ on that iind. 



Whar linre: -rie ^nsonir^l nur:: ers rt^Hitc/een them? 



pj^asq return to page 3id try questioa 12 as^z±xi* 



26 
1 

2 

The number 1 — i..- a - .^-ec '-umber, not a counting nmr/oer. Mixed 
niinibers as well as ; 'q a=cimal numbers are nor: ::ons::_dered " natural 

niumberc or counting numbers. 



Please return to p :ge 33 and try cuestion 2 again. 

2 



26 
2 

It ^3 v&rrv ~as7 to be carelcs-si 

E^-re3ii tLe queszlcn. Does i± ..ay that R is doiiible ? Or, does 
it rsLtrher say that OR is ttsrice as long as PQ 7 

How would -on detexmine how long PQ is? 



Please rerum ro page 40 and try question 9 a^ain. 

2 



I 



After drawing the number line, we can mark off divisions of " teziths 
Now we can begin 8-8 and count 5.5 places. 

Your answer is correct. 



1 r 1 1 1 1 1 1 1 1 




mm! 




MM 


luxiluj-iJ 


0 










ID 



1 Unit 



5 TJnits 



J ,.3 



Please go on to questtion 7 belcw. 



2 

Question 7 

Apply the proper principle and select the letter which correctly answers 
the question: 

1 3 

"Fv/O points 3 7- and j — are --chosen -.ii a one-foot 
4 o 



ruler; how far apart are these points? 



(A) 



(B) 



CC) 



Q) 12 



ERIC 



^^e: don' t aiiree, 

rhe nriuuber 1 g- is called a mixed number. It consists of a natural 
ct. limber and a fraction. 



PL^a^re return to page 18^ and try question 1 again. 

2 
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Sorry, we don't agree. 

Can you represent the fraction one-third as a whole number? 
Please consider your choice. 



Return to page 19^ and try question 4 again. 
2 



Y is considered a whole number since it is written with a denominator 
of 1 . 

Any number divided by one equates itself. However, if the numerator is 
one such as the number , it is a fraction; not a natural number. 



Please return to page 36 and try question 3 again. 

2 



29 



It's easy to be careless. 



How large is the interval between points K and L ? 



Please return to page _20 and try question 8 again. 

2 



30 
1 



Good! Your answer is correct. 

l^en we are asked for numbers between " two other numbers , the end- 
points are not considered. 



Please go on to question 13 below. 



30 

2 

Question 13 

Apply the proper principle and find how many natural nuinbers there are 
between .7 and 8.7 . Select the letter which labels the correct 
statement. 



(A) 



8 



(B) 



7 



(C) 



6 



(D) 



9 



31 

j 

2 

Yc . correctly omitted 0 and 1 — which are not counting numbers. 
However, you includec: decimal numbers, which also are not " natural " 
or counting numbers . 



Please return to page 33_ and try this question again. 

2 



11 
2 



Your answer Is correct. 



Please go on to question 5 which follows; 
Question 5 

Draw a segment of the number line for reference and label it appropriately. 

Apply the proper principle and find the coordinate of the point that is 

1 

4 units to the left of point 7 . 

Select the letter which labels the correct statement. 

(A) 3 ^ i 

(B) 2 I (D) 3 

I 



32 

r » . 

What interval did you use on your number line? 

Did you make each point of a unit away from the previous one? 

o 

1 2 
3 7" then, can be considered 3 ^ 



Please return to page 27 and try question 7 again, 

2 
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It's very easy to be careless! 

Please re-read the directions in ^aestiqn: 10, 

How long is segment YZ? What relationship does this have in our 
problem? If you find YZ, then find the length of XY • Then can you 
see how to find the coordinate of X? 



Please return to page _22 and try question 10 again. 

2 



This is correct. 



Although looks like a fraction, it actually is a numeral for 4 and 

is, therefore, a natural number. The natural numbers are the " countixig 
numbers 



Please go on to question 2 below. 



Question 2 

Recognize which of the following numbers are counting numbers. 

0 , 1 , 1.1 , 1.2 , 2 , l| 

Select the letter which has only counting numbers selected from the 

above set written next to it. 

(A) 1 , 1.1 , 1.2 , 2 I 

(B) 0 , 1,2 

(C) 1 , 1 I , 2 



33 
2 



(D) None of these other choices are correct, 



34 
1 

We disagree. 



One of the letters does have the correct answer next to it 



Pleas^^ reconsider your choice. 



Please return to page 36^ and try question 3 again. 

2 



34 
2 

Please check your arithmetic! 

Segment PQ's length can be determined by subtracting the coordinate 
of P from that of Q. 



Please return to page 40^ and try question 9 again. 

9 



I 



35 
1 



After drawing a number line, we can locate the point, 7 , and then 

count four units to the left, arriving at 3 . Now go one-half a unit 

1 
2 



farther to tne left, 2 . 



2 < 2 

J ■ ' . 1 



Your answer correct. 

Please go on- to question 6 " below - 



35 
2 

Question 6 

Draw a segment of the numb^.r line and label it appropriately. Apply the 
proper principle and find the coordinate of a point that is 5.5 units 
to the right of point 8.8 • Selecu the letter which labels the correct 
s tatement . 

(A) 15.3 

(B) 14.3 

(C) 3.3 

(D) 13.3 



36 
1 

2 

Zero, the mined number, 1 — , and the decimals, 1.1 and 1 , 2 are 
not natural numbers. 



Since each of the other answer choices contained at least one of these 
along with the counting numbers, your answer choice is correct. 



Please go on question 3 below. 



36 
2 

Question 3 

Recognize whi . : the foIlov7ing numbers are whole numbers, 



n i i 1 i 1.1 

' 1 ' 2 ' 1 ' 3 ' 1.1 



Select tL- j-f=r:r_r whicr. has only whole numbers selected from the above 
set, written next to it. 

(A) 0 ^ ^ ^ 
° ' 1 ' 1 ' 1.1 

Cr^ 2_ i '1 i 

^ \ 1 ' 2 ' 1 ' 3 

(C) 0 , I , f 

(B) None of these other choices are correct. 



I 



317 
1 

Sorry, wc- don^t agree. 



Did you count from the point 3 y to the 



It seems" that you counted 3 y 1lSZ£B^ ^ 



Please return to page Z7 and try questilon 7 again. 

2 



37_ 
2 



It*s very easy to be careless. 



22 

The fraction — does not symbolize the interval between 7 and 22 
What does a fraction sygnify? 



Please return to page ^ and try question 15 again. 

2 



ERiC ^ 
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Segment YZ is 2.7 units in length. Segment XT is three times that 
so, XY is 8.1 units in length. Since X is to the left of Y on 
the number line, it's coordinate must be less. Therefore, we must 
subtract the length of XY from the coordinate of Y to find the 
coordinate of X. 

Since Y is 10 .'2 whan we subtract the length of XY the coordiziate 
of X is 2.1 . 

10. - 
' 8.1 
2.1 

Your answer is correct. 

Please go on to question 11 below. . 



38 
2 

Question 11 

Apply the proper principle and. find how many natural numbers rhere are 
between 10 and 15 . Select the letter which labels the correct 
answer • 

(A) 4 

(B) 5 

(C) 6 

(D) An infinite number. 



39 
1 



Good; Your answer is correct. 

The first naturnl sujmber af-er .7 is 1. Before -ou reach 8.7 , you 
na^-e counted triXQugh 1,2,3,4,5,6,7, and 8. Thus, there 
3Ta: siight HatursJ. numbers between .7 and 8.7 . 



Please go on to questicn 14 below. 



39 
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Question 14 

Apply the proper principle and find a number between 1 , 4 and 1.5 . 
Select tfee letter which labels the correct statement. 

(A) 2.9 

(B) 1.14 

(C) 1.54 

(D) 1.45 



ERIC 



I 



40 
1 



You can find the distance between K and L subtracting their 

coordinates. Since each of the points are eo idistant, the coordinate 
of N is 

2.5 + 1.5 + 1.5 
Coordinate of K is 5.f . 

Your ansv7er is correct. 



Please go on to question 9 below. 



40 
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Question 9 

Apply the proper principle and select the letter which correctly answers 
this question: 

What is the coordinate of point R on the- number line 
drawn below if QR is twice as long as PQ ? 



4.5 



9.25 



( ) 



P 



Q 



R 



(A) 



27.75 



(B) 



13.75 



(C) 



18.75 



(D) 



18.50 



The improper fraction — can be evrpressed as a mixed number, A mixed 
number is made up of the natural number which is the largest possible 
quotient and a remainder. As a mixed number — is expressed as 3 — 



Please return to :oage 58 and try question 15 agai: 



41 

2 



We're sorry, but we disagree. 



3 . 3 

is not between 1 smd y . Did you :Graw a number line to help you? 



Please return to page 52 and try question 19 again. 

2 



42 
i 



Between 1^ and 2 exclusive, there are two marks; one at ly 
3 

the other at 1^ . Betx^een 2 and 3 inclusive, there are five 
marks. There are two more at 3^ and 3j , Thus, there are 

2 + 5 + 2 



or nine marks in all. 



On looking at it in another way, 



and 



•^4 4 



"'4 4 



Between 5 fourths and 15 fourths there are 9 fourths. 

Your answer is correct. 

Please go on to question 17 below. 



42 
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Question 17 

Apply the proper principle and find how many whole numbers there are 
72 6 

between -g- and y inclusive, that are also divisible by 3 , 



Select the letter which labels the correct answer, 

(A) 2 

(B) 3 

(C) 4 

W None of these. 



43 
1 



Right 1 There are four natural numbers between 10 and 15 . 

The idea of "between" means that the end points are not to be part 

of the segment. 

Thus, we only consider the numbers, 

11, 12, 13, and 14 



Please go on 'to question 12 below. 



43 
2 



Question 12 

Apply the proper principle and find how many natural numbers there 
are between 

3 1 

2~ and S^" 

Select the letter which labels the correct answer. 

(A) b 

(B) 7 

(C) 6 ' 

(D) . 5 



I 
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It's very easy to be careless. You were not asked for the sum of the 
coordinates, you were asked to find a numb:*:: between 1.4 and 1.5 • 



Please return to page _39 and try question 14 again • 

2 



44 
2 



Sorry, we disagree • Did you sketch a number line to help you with 
this problem? 



I U Jill. I 

2 3 



A 4 



> 



Now we're assuming that you can find the midpoint. 



Please return to page 2^ and try question 18 again, 

2 



Itsee.sas though I would be the midpoint between 1 and - 

4 6 

because 5 is the midpoint between 4 and 6 . 
However, it is not true. The point midway between two point. 

'average" of the two points. 



45 
1 



points could 

be considered as the "a 



Please return to paee fiP 

page and try question 20 again. 



45 
2 



This is „„1, Of ^^^^ ^^^^^^^ ^^^^^ 

the value 14 . 

Therefore, this choice is n.ot correct. 



Return to page 6i and try question 1 again. 



I 
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It's very easy to be careless! The information that QR is twice as 
long as PQ does NOT mean add the coefficients of P and Q to 
find R . 



Please return to page 40 and try question 9 again. 

2 



4^ 
2 

Did you draw a number line to help you with this question? Find the 
point corresponding to •? ; find the spot that corresponds to 8.7 
and then count the number of natural numbers that fall between your 
two points. 



Please return to page 30 and try question 13 again, 

2 



4 / 
1 



Siiice the fraction 

21 

— equals 3 

and 

28 ^ . 

equals 4 

then the fraction 

22 

7 

is between the natural numbers 

3 and ' 4 . 



Your answer is correct. 

Please go on to question 16 below. 

2 

Question 16 

Apply the proper principle aad select the letter which correctly answers 
the following question: 

A 6-inch ruler has a mark for every one-quarter of an inch. How 

1 3 

many of these marks are there between I-7- and 2rr ? 

4 4 

12 
11 
10 
9 



(A) 
(B) 
(C) 
(D) 

E RiC , 
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It's easy to be careless. Did you draw a number line to assist you? 
Divide your number line into fourths. 



Please return to page 5_2 and try question 19 again. 

2 



48 
2 

What is the value of 4.5 + 3 ? And what is the value of 3 + 4.5 ? 
If you still get his choice, you must have made a mistake in addition 
since this choice is not correct. 



Please return to page 60^ and try question 2 again. 

2 



I 



49 
1 



Good guess! If the question had asked "Find how many numbers there 
are between 10 and 15 " you would have been correct. You 
overlooked the adjective, "Natural" in the description. The 
natural numbers between 10 and 15 can be counted and thus are 

* 

■ • * not Infinite, 



Please return to page 38^ and try question 11 again, 

2 



49 
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Let us ask you a similar question. 

Is $1,14 between $1,40 and $1,50 ? 



Please return to page 39^ and try question 14 again, 



EKLC 



Sorry, we don't agree. . The number two can be expressed as — 

21 22 
and the number 3 as — . The number — is not between those 



Please return to page 5_8 and try question 15 again. 

2 



50_ 
2 

Sorry, don't agree. Did you forget the meaning of "inclusive"? 
Suppose you correct the given fraction to whole numbers and then 
list the numbers between them on the number line* The re-read the 
rest of the question before you make your answer choice. 



Please return to page 42^ and try question 17 again. 

2 
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If you are asked to tally (count) a number of items, a convenient 
way of doing it is to put do\-m a mark for each item. 
To make it easier to total, it is customary to place every fifth 
mark across the other four. This choice then offers the number 
five plus five plus four, which is certainly 14, Then this choice 
is not correct because its value is the same as two other choices. 



Please return to page 69^ and try question 1 again, 

1 



, 51 

2 

You are probably used to doing subtractions with one number written 
under the other. If you write it this way: 

5.2 

Do you now see your error? This choice is not correct • 



Please return to page 65 and try question 3 again • 

2 

I 



ERLC 
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A synonym for ^^midv/ay*' is halfway. For example, midway beD-jeen one 
and two is the point l-j . Now another conunon method used to find 

the midpoint, or average of two numbers is to add them and divide by 

l:\'Jo, The sum of I7- and 2-^ is 3-7- or . One-half of 3^ can 

4 2 ^4 2 2 

be found by converging the mixed number to an improper fraction. 

equals ^ 



1 of I is 2 

2 2 4 



This can be reformed as a mixed number 1-^ 



EKLC 



Your answer is correct. 



Please go on to question 19 below. 
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Question 19 

Apply the proper principle and find the coordinate of the point that 

3 

lies midway between 1 and * Select the letter which labkils the 



correct statement. 

(A) 

(B) 

(C) 
(D) 



3^ 

4 

6_ 

5 

4_ 

2 

5. 

4 



53 
1 



Let us ask you a similar question. 

Is $1.54 bett^een $1.40 and $1.50 ? 



Please return to page 39 and try question 14 again. 

2 



11 
2 

Sorry, we disagree! 

Make a sketch of such a ruler to help you. 



Return to. page 47_ and try question 16 again. 
2 



ERIC 
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It's easy to be careless. To find an average of two points or the 
midpoint, you take half the sum of their coordinates. 



Please return to page 62^ and try question 20 again. 

2 



54 

X 2 

Since the sum of any two numbers is a number, both of the additions 
are possible. 

Therefore, this choice is not correct. 



ERIC 



Return to page 60_ and try question 2 again. 
2 



The proper way to check a division example is to multiply the quotient 
by the divisor to see if you get the dividend. Using thi - * t, does 

/ = 0 X 7 V 



It does not. Therefore, this choice is not correct-' 



Please return to page 80 and try question 5 again. 



55_ 
2 



What did v.^-'.' get for I ae value of H ? If you had trouble dividing 
2 by .2 , you should remember that it U atocissary to move the 
decimal point in the divisor to the right of iihe number. Since that 
moves it one place to the right, you must then mov<=. the decimal 
point in the dividend one place to the right as well. Since the 
dividend was 2 . 

What did you get when you moved the decimal point? 



2 

.2 



2.£: 



20 
2 



e.g. 




Please return to page 90 and try question 7 again. 
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1 



Congratulations I Your answer shovs that you recognized that the word 

inclusive" means that the end points of a segment are include :: in 
the interval. Let us review this problem. 



T'' /hole numbers between 12 and 3 inclusive are namely ^ 

12, 11 10, 9_, 8, 7, _6, 5,4,3, 

Of these 12, 9, 6, and 3 are divisible by 3 . 

Please continue with quef^t ion IS b : ^ ow. 



56 
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Question 18 

Apply the proper principle and find the coordinate of the point midway 
1 1 . 

between 1— and 27- * ' - 

4 4 

Select the letter which labels the correct number. 



72 



6 



is the same as 12 



6 
2 



is the same as 



3 



(A) 




(C) 




(B) 




1.2 



ERIC 



Sorry, we don't agree. V/hen /:wo fractions are added, we do NOT 
merely combine their denominators. 



Please return to page 62^ and select another answer for question 20 . 

2 



52 
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Since this choice offers two different subtractions, and one of 
them is not possible to do> this choice is not correct. 



Return to page 21_ and try question 4 again. 
2 



58 
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Your answer is correct. Congratulations! 

You can always find a number between two other nunibers by finding 
their average, that is ^ of their sum. 



Please go on to question 15 below. 



58 
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Question 15 

Apply the proper principle and find between what two successive 
22 

natural numbers — lies. Select the letter which labels the 
correct answer. 

(A) 7 and 22 (C) 3 and 3y 

(B) 3 and 4 (d) 2 and 3 

I 



Your ansx^-er choice indicated that ^ is midway betr^^een 1 and -j 
did you check your statement? Did you draw a number line to help you? 



EKLC 



Please return to page 52 and try question 19 again. 

2 
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Writing the example in the way you are used to seeing it: 

1.7 
- 5.2 

You should recognize that the larger number is being taken away from 
the smaller, which is impossible for you to do (at this time). ■ 

Therefore, this choice is not correct. 



Return to page 65^ and try question 3 again. 
2 
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In Roman numerals this number has *!.e value 10 (for X) plus 5 
(for V) plus 1 (for I), Its value is, therefore, 16, which is 
not the same as the value of the other choices. 
Therefore, this choice is correct. 



Proceed to question 2 below. 



60 
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Question 2 

If P is 4^5 + 3 , and Q is 3 + 4.5 , which statement do you 
recognize is correct? 



(A) 



P is larger than Q 



(E) 



P is smaller than Q 



(C) 



P has the same value as Q 



(D) 



these additions are meaningless 



61 
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This choice sr^ys that 2 divided by 4 equals 2 . The best way 
to check a division is by multiplying quotient by divisor to see 
if you get the dividend. But 2 does not equal 4 times 2 . 
Therefore, this choice is not correct. 



Return to page 80 anr^ try question. 5 again. 

2 
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Did you calculate the value of each of the letters? You have a 
mistake in arithmetic somewhere, since this choice is not correct. 



Return to page 90 and try question 7 again. 

2 



I 
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Congratulations! Your answer is correct. If 'du divide your number 
line into fourths, 1 is the fourth mark from zero, 

Y is the sixth mark from zero. 
The point midway between these two is the fifth mark which corresponds 



Please go on to question 20 below. 



62 
2 



Question 20 



Apply the proper principle and find the coordinate of the point that 

1 1 

Ixes midway between 7- and y 

4 5 

(A) i (C) ^ 



(B) 1^ 



.(D) 



_5 
24 



I 
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Since this choice offers two different divisions, where the order 
of the numbers is changed, the results are not equal- In general, 
the division of any two numbers is possible j but the result depends 
on the order of the numbers. In any event, this choice is incorrect. 



Return to page ]1_ and try question 4 again. 
2 



63 
2 

Since the sum of two numbers does not depend on the order of addition, 
this statement is correct- But you were asked for the cne which is 
not correct. / 
Therefore, this is not the correct choice. 



Return to page and try question 6 again. 

2 



EKLC 
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2 

Since 5 divided by 3 is 1-j which is not larger than 2 , this 
choice is not correct. 



Returr to page Ti^ aad try question 8 again. 
2 
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In adding two fractions, the result is larger than either one. Hovzever, 
in multiplying two fractions (proper fractions), the reverse is true, 
since part of a quantity is smaller than the original. Then it is 
impossible for S and T to have the same value, and this choice is 
not correct. 



Return to page 95^ and try question 10 again • 
2 



EKLC 



I 



ERIC 
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Since the value of P is 7.5 , and the value of Q is 7.5, this 
is correct. 



Proceed to question 3 below. 



65^ 
2 



Question 3 

I^ich choice do you recognize is correct? 

(A) 5.2 - 1.7 - 4.5 (C) 1.7 - 5.2 = 3.5 

(B) 1.7 - 5.2 = 4.5 (D) 5.2 - 1.7 = 3.5 



66 
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A simple rule which you should know is that if two fractions have the 
same numerator, the one with the larger denominator is the smaller 
fraction. 

Therefore, this choice is not correct. 



Return to page 91^ and try question 9 again, 
2 
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As pointed out in the Preliminary Notes to this segment, you may not 
divide by zero. Therefore, 5 divided by zero is not a number, and 
it cannot be compared in size to a number. Then this choice is not 
correct . 



Return to page 2Z try question 11 again, 

2 



The midpoint between 



can be determined by averaging 



the coordinates 



1 
4 



1 

6 



and 



The sum of 



1 

4 



1 

6 



_5 
12 



and 



IS 



Next, we take one-half of this^ thus > the coordinates of the midpoint are 



Your answer is correct. 

You have now finished this SEGMENT. Hand in the PUNCH CARD. 
You should have entered in your NOTEBOOK the following: 



1. counting numbers are also called natural or whole numbers. 

2. between means that the end points of the segment are 
not included. 

3. " inclusive means the end points are also part of the 
segment. 

4. including means that only one end point is included. 



You should now be able to complete the following from your homework: 



24 



Pg. 3 



- 4 



questions 1-10 



pg. 17 



questions 1 - 12 
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Volume 1 Segment 3 begins here: 

Obtain a Punch Card from your instructor. In addition to the other 

identifying information that must be furnished by you, you are asked to 

punch out the following. 

COLUMNS 48 and 50 0_ _3 (Sequence Number) 

54 and 56 0^ 4^ (Type of Punch Card) 
60 and 62 ' lO ]^ (Volume Number) 
66 and 68 0^ _3 (Segment Number) 

Preliminary Notes: 

The four fundamental operations of arithmetic (addition, subtraction, 
multiplication and division) are familiar to you. However, there are 
certain facts that we ought to review, even though you may feel that 
they are obvious. 

1. When any two numbers are added, the result is a 
number, and there is only one result « 

2. When any two numbers are multiplied , the result 
is a number, and there is only one result * 

3. When one number is subtracted from another and 
there is a result, there is only one result . 

4. When one number is divided by another and there 
is a result, there is only one result > 

You understand, of course, that a number may'be large or small. Integral 
(whole number.) or fractional, or even zero. 

Now the first two statements guarantee that addition of two numbers or 
multiplication of two numbers is always possible and give a single 
result. Statement number 3 suggests that subtraction is not always 
possible, and this is true. 

ERIC 

h n i miBTiFff i ini i in continued 



The number being subtracted must not be larger than the number we are 
subtracting it from. May the two be equal ? Of course, since a numbe 
subtracted from itself gives zero. 

Division also does not guarantee a result • When may a division be 
impossible ? The answer is that any division is possible, except . 
but we'll get to that^ You know that 

672=3, and 

. , e = 1 . 

The division of one number by another, in that otder, gives a single 

result. In a different order, it would be a different divison. Now f 

the exception: division by zero is impossible! Why is that ? 

Let's look at 6 f 3. 

We say the result is 2 because 

6 = 3x2. 

Then, if 

6 - 0 , = (a number ) 

It must follow that 

6 = 0 X ( a number ) 
But zero times any number equals zero. Therefore, YOU MAY NOT DIVIDE 
BY ZERO. 

Now turn to your reading assignment for this segment: pages 5-8. 
You will now be asked a series of questions to draw your attention to 
the more important points. 
Question 1 

Which choice do you recognize is a numerical expression for a number 

different f rom the others ? 

A. 14 

B. XVI 

C. fourteen 

D. tlii mo. nii 



70 
1 

Since the product of 
multiplication, this 
the one which is not 
choice • 



two numbers does not 
statement is correct; 
correct • Therefore , 



depend on the order of 

but you were asked for 
this is not the correct 



Please return to page 85_ and try question 6 again, 

2 



70 
2 

In adding two fractions, the result is larger than either one. However, 
in multiplying two proper fractions, the reverse is true, since part 
of a quantity is sinaller than the original. 



Then: S is larger than ~- 

while 



1 

1 



T is smaller than ^ 



Therefore, thir. choice is not correct. 



Please return to page 95^ and try question 10 again. 

2 



I 



Writing the example in the more usual form, we have: 

5.2 
-1,7 

Performing the subtraction and being careful with our arithmetic, we 
get the result you chose. 
Therefore, this choice is correct. 

Please proceed to question 4 which follows. 



71 
1 



Question 4 



Which choice do you recognize is correct? 



(A) 



4 - 



3 = 



3 



- 4 



(B) 



4 - 



3 = 



3 




(C) 



4x3 = 



3x4 



None of these. 



12. 
1 

If you add these numbers keeping the decimal points in line, the 
result is 

1.2 

which is certainly not smaller than 

1 

Therefore, this choice is not correct. 

Please return to page 83 and try question 12 again. 

2 

72 
2 

This choice says that the value on the right side is 

3.5 

Is that the value you got for the left side? The left side said that 
you were to divide the total of 

3 + 2 by 2 

If you insist on dividing before you add, you must divide each 
number by 

2 

This choice is not correct. 

Please return to page ^ and try question 13 again. 

2 



ERIC 



73 

1 



The value of 

P = 8 + 2 
±s 10 

The value of Q = 5 x 2 

is 10 

The value of . r = 2 ,2 

can be calculated as follows: 



.2 )2 



shifting the decimal point one 



2^ ) v2Q^ • |place to the right, 



Then the value of R is also 10, 
This choice is correct.- 

Please proceed to question 8 below. 



73 
2 



Question 8 

li/hich ona of the statements do you recognize as correct 

(A) 5 V 3 > 2 

(B) 5 f 3 < 2 

(C) 5 ~ 3 < 2 

(D) 5 X 3 < 2 



_74 
1 

This choice says that 0 
divided by 7 
equals 7 

The best way to check a division is by multiplying quotient by 
divisor to see if you get the dividend. But 

0 

does not equal 7x7 
Therefore, this choice is not correct. 

Please return to page 80 and try question 5 again. 

2 



2A 

2 

Since 6.2 x 70 = 434 ^ 

and 350 + 84 = 434 

this choice does not make the inequality true. Therefore, this choice 
is not correct. 



Please return to page 104 and try question 14 again. 

2 



I 



75 
1 



Since the same number, 5 , is divided by two different numbers; 
the results must have different values. Therefore, this choice 
is not correct. 



Please return to page 9_1 and try question 9 again. 

2 



75 
2 



Since the number 



7 + 3 



equals 



10 



and 



10 



divided by 



2 



equals 



5 



which is not larger than 



6 



this choice is not corre 



Please return to page 107 and try question 16 again. 



2 



I 



76 
1 



Since one of the other choices is correct, this is not, 



Please return to page Tl and try question 4 again. 

2 



76 
2 



Since one of the other choices is correct, this is not. 



Please return to page 85^ and try question 6 again. 

2 



I 



In adding two fractions, the result is larger than either one. 
However, in multiplying two proper fractions, the reverse is true 

since part of a quantity is smaller than the original. 
Then 

S is larger than -r- 

while ^ 

T is smaller than ~ 

Therefore, this choice is correct. 



Please proceed to question 11 below. 



77 
2 



Question 11 

l-Jhich choice d'. y ou recognize as correct ? 

(A) 5 ~ 0 > 5 

(B) 5 7 0 - 5 

(C) 5 7 0 < 5 

(D) None of these. 



ERIC 



28 
1 



Since 5-3 
is not smaller than 2 
this choice is not correct. 



Please return to page 21 ^'^^ try question 8 again, 

2 



78 
2 



Since 5x1 = 5 

and 5 + 2 = 7 

which is not smaller than 

4 

this choice is not correct. 



Please return to page 100 and try question 15 again. 

2 



79 
1 

You may not: have been able to think of it, but there is more than 
just the number 1 which has this property. 

Will this hint help? A number fits this property is a very familiar 
one, buc one which you ofteh do not think of as a number. 



Please return to page 9^ and try question 17 again. 

2 



2i 
2 

The proper procedure is to find the value of the numerator first, 
and then divide. If ycu do this, you will find that the fraction 
on the left does not have the same value as the sum on the right. 
Therefore, this choice is not correct. 

Did you decide to divide one of the numbers by 2 before adding? 
That is not correct. If you insist on dividing before performing 
the addition, you must divide each number by the 2 , 



Please return to page 9_3 and try question 18 again. 

2 



I 
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80 
1 

Since the result in a multiplication does not depend on the order 
of the numbers, this choice is correct. 



Please proceed to question 5 below. 



80 
2 

Question, 5 



lifhich choice do you recognize as correct ? 

■ ■\ 



(A) 



7 = 0 



(B) 



4 = 2 



(C) 



7=7 



(D) 



4 = .5 



8i 
1 



Since 5x3 
is not smaller than 2 
ch^s choice is not correct. 



Please return to page - T3_ and try question 8 again. 

2 



81 
2 

Since 6.2 x 70 = 434 

and 350 + 12 X 7 = 350 + 84 = 434 

this choice does not make the inequality true. 
Therefore., this choice is not correct. 



Please return to page 104 and try question 14 again. 

2 



■■■ i;. 
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82 
1 

If one is subtracted from both the numerator and rh^ denominator of 
a fraction, the resulting fraction does not have the 3aT'.>? val^*e as 
the original fraction, 

9 

e.g. — (which equals 3) 

would become '9-1 8 , . , x 

3 — - — 1 2" ^^^^^^ equals 4) 



Please return to page 91^ and try question 9 again, 

2 



82 
2 

Since the number 8+3 equals 11 

and 11 divided by 2 

4 

which is not larger than*^' 6 
this choice is not correct. 



Please return to page 107 and try question 16 again, 

2 



I 



83 
J 



Since none of the other choices is correct, this choice is correct. 
Notice thff-t 5 divided by 0 is not r-. number, and it cannot be com- 
pared to size to any number. 



.Please proceed to question 12 below. 



Question 12 

Perform the calculation to find which choice io correct, 

(A) .4 + . 8 < 1 

(B) 25.47 X 4 > lOG 



(C) 4 + I / 4 X |- 



KU) 7 11 ^ 



83 

2 



I 

O 

ERIC 



1 

Have you found some numbers which have the property mentioned? When 
you multiply your number by itself, you arc supposed to get the same 
number again. This choice says that you found many numbers like this. 
Since that is impossible, you have misunderstood the problem in some 
way • 

This choice is not correct. 



Please retuia to page 97 and try question 17 again. 

"2 



84 
2 

If you find the value in the numerator first, you get 10 . 
3ut 10 divided by 6 is less ■ than 2 ; 
it is certainly not larger that 5 , 

Therefore, this choice is not correct. Note that it is important to add 
before doing the division. 



Please return to page 102 and try question 19 again. 

~2r 



85 
1 



This choice says that 

2 divided by 4 equals . : 

Tne best way to check a aivision is by multiplying quotient by divisor 
to see if you get the dividend. 

Does 2 equal 4 times .5 ? Yes, it does. 
Therefore, this choice is correct. 



Please proceed to question 6 below, 



Question 6 

\i/hich statement do you recognize is NOT correct? 

(A) 8.3 7 2 = 2 f 8.3 

(B) 8.3 X 2 - 2 X 8.3 

(C) 8.3 + 2 = 2 + 8.3 

(D) None of these. 



85 
2 



Since one of the other choices is correct, this is not. 



Please return to page 95 and try question 10 again. 



86 
2 

5 X I = 2. 



and 

2.5 4- 2 = 4.5 

which is not smaller than 4 . 

< 

■t .' 

Therefore, this choice is not correct. \ " 



Please return to page 100 and try question 15 again. 

2 



1 

This choice says that the value on the right side is 4 , Is that the 
value you got for the left side? Tne left side said that you were to 
divide the total of 

3 + 2 by 2 

If you insist on dividing before you add, you must divide each number 
by 2 • 

This choice is not correct- 



Please return to page 98^ and try question 13 again- 

2 

\ 



87 

Since one of the other choices is correct, this is not < 



Please return to page £3 and try question 18 again, 

2 



I 
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Upon v". ■:mple*:icn z-X in is segment ^. 
clie scudenr. rlvu-i be a^'.e to: 



mo CODE 
1.1320 



■ . zecoguiie ar.d opply the principle; 
to c omb 1 n e i ■ a : r. i ons w i c h unl ike 
di?noiTu Dti CO jCS . lirsr jhaoge the fractions 
ro equiv^lep' r irac ions with li ke 
dencminators . 



11321 



c . . calc.alate the le^.st common multiple (LCrO 

oi 2 bmomxa is . ^ ^ 

e-.£i- rbe LCM :t a +- b; and - b } is 



1132? 



■iO!j:h i a- f f 3 , f L oor: v i t h different 
Tr.':in^cr'.! a; de.noniLO^ rc rs consisiiing of 
rr-u'riples of on^ Ir-^ter, e.g. 
b__ ^ , - 6b + 4c - 3d 

2a ^ 3a 4a ^ 12a 



11323 



...combine ii:a.^:ions wi.th different 
monoTiial denominators coasiscing of 
iTi-ore than one letrer^ e.g. 
' ^ .LL - ? abx ^ J-PJ^l^ Z^. 



2ab 3a b 



6ab' 



2 2 
6a b^ 



11324 



.r. .combine fir^jctions wlrb different 
TP.cnomiai den.a-i nauo : s and binomials in 
the nume raters ^ e .. g .. 

''la " ■ 2b ^" " " "6ab 



11324 



....combine f'.cactioas with different 
binomials as denominatoxs , e.g. 

3a a -1 ^ AUT- 2 Al 

Ta i- 6 aT 3 " 2Ta'T*'3) 



11326 



. ..combine fractions containing a 

dienominator which is the difference of 
2 squares^ e.g. 

1 3 1 4" 3(a - b) 



a 4- b 



(a f b) (a - b) 



1132 7 



...combine fractions with a utinomial 
in the denominator e.g. 

6x - 13 5 6x - 13 - 5(x - 2) 



X - 5x -t 6 



(x - 3)(x - 2) 
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MBO LIST 

Upon completion of this segment, 
the student should be able to: 



MBO CODE 
11410 



11412 ^ 



- o .combine mixed expressions^ 

. , ..recognize that a mixed number can 
be written as the sum of an integer 
and a fraction, e.g. 

2^ = 2 + i 
3 3 

change a mixed number to an improper 
fraction, e.g. 
, 2 22 



11413 



... , express a mixed number as a fraction. 



11414 



-...express a fraction as a mixed expression. 



e.g. 



3x - 2 



11415 



, express a mixed expression as a single 
f r act ion , when the denominator as a 
binomial, e.g^ ^ 2 



2.x: 



4x 



X - 2 



- 9 



11416 



nmultiply 2 mixed expressions, e,g, 

J\ - 1 X 4- 2 

ij X ' x 1 

X 









X 




1 + 


X 




X 









11420 



-divide 2 mixed expressions, e.g. 



r 



2 + 



- 2 



+ 1 

X - 2 



2x 



X - 2 
x 



X - 2 
2x - 2 
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MBO LIST 

Upon completion of tbis segment, 
the student should be abl.= to: 



MBO CODE 

11430 

11A31 



-.simplify complex fractions, 

recognize the meaning of a complex 
fraction, e - g. 



4^ 
3 

are called complex fractions 



a 



1 -i 

_ a 
a ^ '^ '\ 



11432 



11433 



r. t-simplify a complex fraction consisting 
of the quotient of a fraction and a 
number, e.g. _2 

' '"4 " ^ U '6 

simplify the complex fraction consisting 
of the quotienr of number and a fraction, 

6 



1143-^ 



•simplify the quotienr of 2 fractions, e.g^ 



1 

2 
3 



3 

4 



11435 



«toSimplify a fraction where the numerator is 
a mixed expression, e.g. 



b ^ ^ ^ a^ _ 

c c be 



11436 



.« 'Simplify a fraction where both numerator and 
denominator is a mixed expression, e.g. 



1 - 
1 - 



1 

1 - X 

___x__ 

X - 1 



1^ X 



1 j^JX jr^X 
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MBO LIST 

Upon completion of this seginenc , 
the student should be able to: 



MBO CODE 
11510 



^ -solve open senrences with 
fractional coeif aci^nrs 



llSll 



recognize and app).y the ptin.cipie. : 
two open sentences wirb the sarae 
solution set are called equivalent 
equat ions - 



11512 



recognize and apply the principle: 
an open senren.::e can be changed to 
an equivalent open &enreo:e by 
multiplying bo'-> side= by the same 
quantity . Ibas , 



Ctnulripiied by 6 l b^ :oTnes : 

ix -t 2x ^ 30 and the two a:e 

equivalent 



VOL 
SEG 



11 
5 



11513 



find the lowes": z -^mrnDti denominator 
of an upen seorer/ce with fractional 
cceff icierjf Sr. 

e. g the CD or ^ t ^ - 5 is 6 



11514 



change an open sen^enie with fc actional 
coefficients to an equivalent sentence 
with integral coefficients . 



11515 



solve the Imea? equation resulting from 
changing an equation with ftactional 
coefficients to one with integral coeffi- 
cients , 



11516 



100 



cbeck the solution set obtained m 
solving the open sentence that contained 
f ract ional coefficients . 



PMC IX 
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MBO LIST 

Upon coinpleuion *of this segment, 
the student shoaid be able to: 



MBO CODE 

12110 

12111 



.solve verbal investTnent problems 

recognize and apply the principle: 

s imp 1 e in t e re s t ( I ) on an amo un t 

of money (P) , invested at a certain annual 

rate (R) for one year , is the 

product C'f that amount and the 

rate - i c e . I - P « R 



12112 



recognize and apply the principle: 
simple interest on an amount of 
money invested at a certain annual 
rate for Ct) years is given by 
the forinula: 1 - P » R * t 



12113 



recognize and apply the principle: 
at the end of one year, an investment 
of (P) dollars at (R) annual rate of 
interest will result in the investor 
having (P + PR) dollars . 



12114 



express the percent interest rate 
as decimal , 



12115 



12116 



12117 



recognize and apply the principle: 
if the sum (N) of. the 2 quantities 
is given, and one of the quantities is 
denoted by (x) , the other quantity is 
(N - x) 

recognize and apply the principle: 
the income from 2 investments is the 
sum of the incomes from each 
investment • 

solve the equations that result from 
analysis of interest problems having 
decimal coefficients . 



12118 



check the results obtained with the 
original problem. 
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12211 



12212 
12213 



1221^ 



12215 
12216 

12217 
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MBO LIST 



Upon compietiion of Lhis segnienc, zhe studenc 
shou ,d be ab ie lo : 



...solve verbal percenL mixnure problems 

recognize and apply the principle : 
the addition of pure water represents 
the addition of a subsLance with no 
percent concentration of the oLher 
ingredienL . 

e„2' 111 adding water to al^-ohcU, 
water has 0% alcohol, 

recogni^e and apply the principle: 

the addition of a pure substance to 

a mixtuce is the addition of 100% concentration 

of that sub stance . 

recogniae and apply the principle: 
the addition of an amount: of a substance 
to a mixture increases the total mixture 
by that amount 

e.g. if 1 gallon of water is added to 
a mixture of x gallons, the total 
mixture now contains d + x) gallons. 

recJgnl^e and apply the principle: 
xf an amount of v/ater has been evaporated, the 
new mixcure is reduced by that amount , 
e ■ g . if 20 ounces of water is evaporated from 
a solution of x ounces, the new mixture 
.contains (x - 20) ounces. 

calculate the amount of pure mgx edient in 
a mixture of a certain percent pure of that 
ingredient . 

recognize and apply the principle: the 
percent pute of a mixture is found by dividing 
the amount of total pure by the amount of 
total mixture and multiplying by 100 , 

check the results obtained with the original 
problem. 



ft* «A<iiA * 
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Upon completion of this segment, the student 
should be able to: 



MBO CODE 
12310 

12311 



.-...solve fractional equations using the 
following sequence, of operations: 

recognize and apply the principle : 
a fractional equation is an equation 
w\ch variables m the denominatocs , 



3_ 

2x 



i. 
X 



12312 



find the lowest common mulciple of the 
denominators of the equation (LCD) . 



12313 



change the fractional eq^aation to an 
equation with integral tcefficients by 
multiplying aii terms by the lowest 
common denc>minato r of the equation . 



12314 



12315 



12316 



recognize and apply the principle: 
multiplying fractional equation by 
a var iab le e x:p i ession w*hi -h can rep res en t 
zero, may produce extraneous roots* 

recognize and appl^^ the principle : the 
solutions obtained must be checked 
by substituting their values 
m the original equation, 

..solve fractional equations with binomial 
expressions in their denominator, 



3x - 1 ^ 

12317 ...solve fractional equations with trinomial 

expressions m the denominator, 

1 ^ 1 ^ 2_ 

e.g. = — 2 



EKLC 



2y + 3 i 2v 4-1 4y + 8y + 3 
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12412 
12413 
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12415 
12416 

12417 
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MBO LIST 

Upon compleLion of this segmenc, the student 
should be ab zo: 



VOL 12 
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...solve wjrk problems 

reiognizG and ^pply the principle: 
the ra^e of working means the amount of 
woj:k done m some specified an it of time. 
e,g- if a man can do a ceriain job 

in (a) days, in one day, he does ^ 
of the job. 

re:.ogni2e and apply the principle: 
the amount of work done is the. 
produce of the time spent working 
and the rate of doing work. 

e,g. if a man does of the i ob 

in one day he does ~ of the i ob in x davs.. 

recognl^e and apply the principle: 

if several persons are working together 

on a job, the amount of work done in 

one day is the sum of the individual amounts. 

e.g. + 7^ is the total 

a b 

amount of work done in one day. 

recognize and apply if several persons 
are working together on a job, the 
amount of woik done in |,x) days is the 
sum of i^x) times their daily amounts. 
y X 

ecg. ~ + + amount done in 

a b 

X days . 

recognize and apply the total job can- 
be represented by 1 .. 

write the equation indicating the amount 
of work performed in x days by each 
operator or operation to complete the job. 



e.g^ 




1 



solve the resulting equation having fractional 
coefficients .■ 

check the results obtained with the 
original problem* 



Er|c 
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MBO LIST 

Upon ::oTnpieLion zi zh±s segment, the student 
should be able tc : 



EKLC 



MEO CODE 
125x0 

12511 
12512 



12513 



12514 



12515 



12516 



12517 

12518 
12519 



...solve motion problem^, involving che use 
)f fractional equations. 

recognize and apply the principle: 
distance equals the product of rate and time, 
I.e. d = r t 

recognize and apply the principle: 

lime equals the quotient of distance 

and rate. , 

a 

1 -e, t - — 
r 

recognize and apply the principle: 
rate equals the quotient of distance 
and time. j 



1 .e , 



t 



calculate the combined rate of an 
object going in the same direction 
of a wind or a current, 
e.gn i-f the simple rate is ^'r", 
and rate of current is "j^" then 
rate with current is ( r + c) 

calculate the combined rate of an 
object going against a wind or 
current . 

e.g. rate against current is ( r - c) 

tabulate the given data of a motion 
problem in a chart form, 



R 



T = d 



with the wind 
against the wind 



write a fractional equation involving 
the relations given between time or 
distance . 

solve the resulting fractional equation, 

check the results obtained with the 
ojj^iginal problem. 
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MBO LIST 

Upon coTnpie*-ion of this segment, 
the student should be able tot 



MBO CODE 
13110 



.--write an equation in "rwo variables to 
express the relationships in a verbal 
problem. 



13111 



choose letters tq represent the two 
variables ■ 



13112 



-r -translate the verbal statement of a 
relationship :.nto an algebraic equation, 
by using the chosen variables and equiva- 
lents for standard wocds such as "equal t:o" 
increased by, is, *:x>7ice, etr. • 



13120 



^ .find the ordered pairs of numbeis which ace 
solution sets of a given equation- 



13121 



r -recognize and apply the principle: the 
numbers of an crdered pair represent the 
X value and the y value in nhat order, 
^^g (5, -2) means x = 5, y = -2 



13122 



.' •transform a given (pquation of the form 

ax -t by c into one of the form y = mx ^ k 



13123 



-r^find ^he value of y which corresponds to 
each value of x in its i epla-cement setn 



13124 



^.«express the solution set of an equation as 
a roster c-f ozdered pairs- 
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Upon .::.rripletion of r'r-is segment , 
the s'udent- shcu-d be able "o: 



MBO CODE 

. 13210 

13211 



13212 



13213 



"locate the pcint in a plane with reference 
to a .'.v^*" of Carre=ian coordiriate axes which 
CO rreij ponds to an ordered pair of numbers . 

r.. recognize and use the words axis, Cartesian 
coordiv^ate axis, origin, horizontal, vertical, 
plot:, abscissa and j rd inane , in the c re a t ion 
and mrerpre rar ion of graphs of points in a 
plane r 

. .. . recognize the difference of position of 
points in a Cartesian plane naming abscissas 
of zero, positive or negative values, 

...recognize the differences of position of 
points in a Cartesian plane having ordinates 
of zero, positive or negative values. 



13220 



13221 



13222 



13223 



13224 



»r.find the ordered pair of numbers corres- 
ponding to a given point in a Cartesian plane, 

n ' . recognize that the abscissa of a point 
means the distance, parallel to che axis, to 
the right or left from the Y axis to the point. 

r.nrecognize that the ordinate of a point means 
the distance parallel to the Y axis, up or 
down from the X axis to the point. 

. n r recognize, chat a point which is on the Y 
axis has an abscissa of zero. 

■-.recognize that a point which is on the X 
axis has an ordinate of zero. 



ERIC 
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Upon completion of this segment, 
the student should be able to: 



MBO CODE 

13230 . -...draw the graph on a Cartesian 

plane of a given linear equation in 
two variables, x and y. 



13231 construct a table of values composed 

of the coordinates of at least 3 points 
whose coordinates satisfy the equation. 



13232 ...plot the location of the points fi-cm 

the table of values on graph paper con- 
taining Cartesian coordinates and connect 
them with a straight line. 



13233 



.".draw the graph of an equation of the 
form X = c, by drawing a line through 
any 3 points each bavio.g an abscissa 
of c ^ " 



13234 .redraw the graph of an equation of the 

form y = c, by drawing a line through 
any 3 points each having an ordinate 
of c 



13235 «..draw the graph of an equation of the" 

form ax + by = c , by locating 3 points 
whose coordinates fit the equation, and by 
connecting them with a straight line. 
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Upon completion of this segment the 
student should be able to: 



VOL. 13 
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of 2 



MBO CODE 

13310 

13311 



13312 



13313 



, ..find the slope of a given line. 

...define the value of the slope of a 
line as , 

...find the value of delta y , (Z\y) 

from two points, (x^, y^ ) and (x^ , y^) 

by subtracting the y values: y^ - y^ 
...find the value of delta x , ( /^x) 
from twp points, (x^, y^) and ( x^ , y^) 



bysii]>*r acting the x values: 



13314 




13320 

13321 
13322 

13323 



recognize from the appearance of the 
liw^- when the slope is positive: 



positive : 



/I 



negative 



zero 



does not exist 



■A 



. n , determine whether or not 3 points A, 
B, C are on a straight line. 

...calculate the slopes of AB and BC. 

...recognise that equal slopes of two lines 
through one point indicate that the lines 
and the points on the lines are collinear. 

...recognize that unequal slopes of two 
lines through one point indicate that the 
lines and the points' on the lines are not 
collinear . 



13324 



EKLC 



...recognize that, if neither segment 
(AB or BC) through the same point, B, 
has a slope, the points A , B , and C , 
are collinear e 
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Upon completion of this segment, the 
student should be able to: 
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MBO CODE 
13330 



>..use slope to determine the value of 
a variable , 



13331 



13332 



...find a second point on a line, given 

one point and the slope: e.g. m = 3 , (2,1), 

(a, 4), find a. 

...find the value of a variable given the 
slope: e.g. m = 2 , (a, 1), (2a, 5), find a. 



13340 



13341 



13342 



13343 



13344 



13345 



13346 



. , .graph a line by the slope-intercept 
method, given its equation in the form 
ax + by = c , b 7^ 0 • 

...transform the equation from ax + by = c 
to y = mx + b . 



...recognize the value of the slope, m = 
m from the form y = mx + b , 

...recognize the value of the y intercept, 
b, from the form y = mx + b , 

..^locate the y intercept, (b) , on the 
■graph. 



to locate a 



..-use the slope m = , 

second point, (Ax, b + ^y) 



...draw the line through the y intercept and 
the 2nd point found by using the slope. 



9 
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Upon compiecion of this segment, 
the student should be able to: 

re- 

13410 ...graph a line given its equation in 
the form ax + by = c . 

13411 ...graph a line when b = 0 , given the 
form ax + by = c 

13412 graph a line when a = 0 , given the 
form ax 4- by c 

13413 graph a line of the form ax + by ~ c 
when a 7^ 0 , b 7^ 0 . 



13420 



13421 



13422 



13423 



...graph a linear inequality in two 
variables . 

...recognize and apply the principle 
that y mx + b indicates ail points 
above the line y = mx + b . 

...recognize and apply the principle: 
y mx + b indicates ail points below 
the line y =^ mx -r b . 

recognize and apply the principle: 
X ....means all points to the right 
of the line. 



13424 



13425 



...recognize and apply the principle: 
X .....means all points to the left of 
the line. 

...recognize and apply the principle: 
a dotted line is the graph of only the 
inequality; a solid line is the graph 
of an equation combined with an 
inequality , 



1 .e 



mx + b 
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Upon completion of this segment, the 
^Ludent should be able to: 



MBO CODE 
13510 



...recognize from the graph of two equations 
whether the equations are independent or 
inconsistent . 



13511 



...determine that the equations aire 
independent by finding that the lines 
intersect . 



13512 



13513 



...determine that the equaiions are 
dependent by finding the lwo iii:_s coincide. 

- .c* 'termine that the equacion^^ -i^re 
ini distent by finding that ~ two 
i - ice paral-i.al 



13520 



13521 



.. : ind the solution set of a pair 

of equations from the graph of i':£ equations, 

...graph the two lines on the same set 
of cairtesian cocrdinaie axes 



13522 



-3523 



13524 



-...find the coordinates of the :?jint.of- 
inte- rsection and call them the 
soi\ition set of the two equations, 

' . ^ heck the solution set bv sub- 
stituting the values in each equation . 

. recognize that the solution set is 
the empty set if the lines are parallel. 



13^25 



recognize that i:he solution sot is 
infinite if the two lines coincide . 
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Upon completion of this .segment, the 
SLudent should be able to: 



MBO CODE 
14110 

14111 



...solve a pair of linear simultaneous equations 
in two unknowns by the addition method. 

...recognize the conditions under which 
adding the two equations together will 
eliminate one variable- 



14112 



14113 



14114 



. . .solve for one variable, after eliniinating 
the other by addition- 

. . fSolve for the second N^atiable, by 
substituting the value already found for the 
first in one f the equations. 

check the soiutxon by substituting both 
values in both equations , 



14120 ...solve a pair of Ixnear simulranecus equations 
in tvo unknowns by the subtraction method. 

14121 ...r.TOgnize the condiiicns under \^/hich 
subf acting one equati-r; from the other will 
elir.:. -tate one variable ^ 

14122 ...solve for one variable, after eliminating 
the other by subtraction. 

14123 .solve for Ihe sec-jnd variable, by 
substituting the value already found for 
the first in one of the equations. 

14124 ...check the soluti.n by substituting both 
values m both equations ^ 
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Upon completion of this segmenc, die 
student should be able to: 



...solve a pair of Imea: simultaneous equations 
xn t\iQ unknowns by eliminating one variable by 
the .addition or subttact]-jn method after 
mulLxplying each equation by the appropriate 
number f 



of 2 



14131 



14132 



14133 



14134 



14135 



14136 



14137 



...find the lowest common multiple of the 
X coefficients and of the y coefficients. 

find what multiplier is needed in the 
first equation, and what multiplier is needed 
in the second, so that equal coef J: 1 cients 
will be produced for one :;t the variables. 

...multiply all terms m each equation by the 
appropriate number 

...determine whetlier to adi oc suhtcazr the 
resulting equations so as fj ej.iminate one 
variable , 

...add pr subcra^t the two equations so as 
to eliminate one variable. 

solve for the second v^a/iable by 
substituting the value already round for the 
first in one of the equations ^ 

check the solution by substituting both 
values' in both equations - 



14140 



14141 



14142 



...transform each equation of the pair of 
simultaneous linear equations in two var.iables 
in t o th e f o r m ax + b y c - 

. . .multiply both members ot the equation by 

the lowest common denominator, to remove any fractions, 

..-combine simultaneous and add or subtract 
appropriate quantities by using the addition and 
subtract:.on - properties oi equali i.y to give a 
result m th e f o r m ax by — c » 
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Upon ccmpietion of this segment, the 
student: should be able to: 



>ffiO CODE 

14210 .•.solve a pair of simultaneous linear 
equations in two unknox-ms by Lhe 
substitution methodv 

14211 , . . de termine in whij) equation of a pair 
of simultaneous linear equations' in two 
unkno;%TrLs , solution t:)C one variable in 
term--; of the other woiiLd be simpler. 

14212 . . .s.olve one equation fox one variable . 
in terms of the o;.her variable. 

14213 .substitute the algebraic value obtained 
for one variable from one equation in 

the other equation^ so as to 

produce a third equation in one variable. 

14214 • . *solve the resulting equation in one 
variable f ^ r that variable. 

14215 c . .substitute the solution for this 

variable in one of the original equations and solve 
for the remaining variable. 

14216 ...check by substituting the values found for 
each variable in both of the original equations. 
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Upon wompxetion ot chis segment ^ 
the ciCudenc should be able to: 



MBO CODE 



r : graph in the Carcesian plane an inequaliL: 
in one or two van^bieo. 



3 X. L 



r xans to rtn an i nequa i y to an equality 
by ceplac ing the mequaiiry sign wich an 
equals sign.. 

• ' • lecognize and apply the principle ; 
i:be equation derived by cransforiumg an 
mequalicy to an equation is called c' r 
equation or the reference line. 



1^315 



1^316 



3i> 



. , -graph the reference line 

. , - recognize that - the graph or an 
inequality in two variables is one 
of the two haif-planes lormed by 
the reference line, 

.r^recognize that the graph of an in- 
equality which contains only the vaiiarle 
y is that half-plane either above or 
below the hortizontal reference line, 

• or ecGgnize that the graph of an in- 
equali ty which con tains only the var iable 
X is that half-plane either to the right 
or left of the vertical reference line , 

c o recognise that the reference line is 
to be dotted unless the equal sign also 
appeared with the inequality. 



ERIC 



^ xl6 



-1-^320 • solve graphically a set of linear 

inequalities in two unknowns . 

-^•^ .li = represent the solution of each 

irf quality by a different method of 
shadxng of the half -plane 

.'22 recognize the region whe-e the 

::i.idual solutions over^-apj as the 
- -.iuLion of the set of the cwo given 
' quali ties - 



PMC IX 

MBO C0D7 
14410 

14411 
14412 
14413 
14414 
14415 
14416 



ML ; LIS': 

UpcTi completion of t'^^^s segment, 
the student should be able to: 



r, ;Solve verbal problems by using two 
variables and one of the three methods 
for solving simultaneous linear equa- 
tions ^ 

...solve number relationship problems 
using two variables. 

solve perimeter problems using two 
variables . 

..rSolve purchasing problems using two 
variables « 

...solve invescment problems using two 
variables • 

, r .solve mixtuce problems using two 
variables .- 

...solve coin pioblems using t:wo 
variables r 



PMC IX 
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14511 
14512 

14520 
14521 
14522 

14530 

14531 
14532 
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Upon complecion of this segment, 
the student should be able to: 



decermme the equation of a line 
whose graph in the Cartesian plane 
g?e5 through ^wo pcin'-s whv:h have 
the same abscissa, 

cecsgniae that points cvi*:b the 
same abscissa lie on a line parallel 
::o che Y axis 

recognize tbac the equation of a 
line parallel to zbe Y axis is of the 
form X =^ k 



'determine the equation of a line whose 
graph in the Ca:te-ian pi an?- goes through 
two points which have rbe same ordinate. 

ire-: -agnize rba*: point's wiuh the same 
ordinate lie on a line parallel to the 
X axis 

. • . re^ :gn:..:e rbac 'he equation of a line 
pa.'al:el r-h^ x axis is oi ihe form 
y - r^' 



determin^i t^e equation of a line whose 
graph m the Cartesian plane passes through 
two points which have different abscissas 
or differ^.n'- o:dinates or both. 

^- -recognize and apply the p.rlnclple: the 
equation f o . a line can be written in the 
f 0 T m y = TT b 

-.substitute the values of x and y, 
which ace the coo.cdinates of the two 
points on the graph ox the line in the 
equation after it has been put in the form 
y •= mx + b 
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Upon completion of this segment, 
the student should be able to: 



, o .solve -the simultaneous equations to 
find the values of m and of b . 

...write nhe equation of the line. 

„ . .check that the coordinates of the 
points fit the resulting equation. 
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15111 
15112 

15113 

1511A 
15115 
15116 



15117 



15118 



MBO LIST 

Upon completion of this segment, the 
SLudent should be able to: 



solve verbally posed digxt problems concerning 
the relationships of the digits, the reverse 
number and the number itself. 

. . .express a two digit number in the form: 
10 1 + u. 

recognize and apply the principle: 
the place value of the units digit 
is equal zo its face value. 

recognize and apply the principle: 
the place value of the tens digit 
IS ten times its face value. 

. , .express the sum of the digits in the 
form: t + u 

. . .express the reversed number m the 
form: 10 u 4- t 

. . .recognize and apply the principle: 
changing the order of the digits 
changes the place value but not 
the face value of the digits. 

..-express verbal statements of 
relations between the digits as 
equations . 

translate into verbal form any 
equation concerning the digits , the 
number, or the reversed number. 



EKLC 
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Upon compleLion of uhis segmenc, the 
SEudeni: should be able zo : 



MBO CODE 



15210 ...solve verbally posed constani: motion 

problems involving compound rates along 
the same line of mo'c i::n, e.g. "boaE-in-s tream'' 
problems . 



15211 .-.recognize and apply t:he principle: 

the relationship involved in constant 
linear motion problems is rate times time 
equals distance. 



15212 recognize and apply the principle: 

the effective rate downstream of a boat 
is the sum of two rates : the basic rate 
of the boat in Stillwater plus the 
rate of the stream- 



15213 recognize and apply the principle: 

the effective rate upstream oi a boat 
is the difference of two rates : the 
basic rate of the boat in still water minus 
the rate of the scream. 



15214 .r. recognize and apply the principle: 

a "round trip" indicates that the distance 
upstream equals the distance downs c ream « 



15215 ...recognize and apply the principle: 

the units in a constant motion problem must 
be consistent. 

e.ge m miles per hour for h hours 
equals mh miles, a feet per second for 
b seconds equals ab fee t^; s miles pe r 
hour in still water + c miles per hour 
of the current equals s + c miles per 
hour downstream. 
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15310 



15311 



15312 



15313 



15314 



15315 



15316 



Upon completion of this segment, the 
student should be able to: 



...solve verbally posed age problems 
involving two variables . 



express the age of each person by 
a different variable. 



...recognize and apply the principle: 
at a time"a" years in the future, 
the age of each person will be "a" 
greater than at present. 



c., recognize and apply the principle: 
at a time "b" years ago, the age of 
each person was "b" less than at 
present . 



..V recognize and apply the principle: 
the difference between the ages of 
two people IS an invariant at any time 
of their lives. 



'..recognize and apply the principle: 
the ratio of the ages of two people 
varies with time. 



...express as an algebraic equation 
a given relationship between the 
ages of two persons ^ 
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SEG. 3 
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mo List 



Upon completion of this segment:, 
the student should he able to: 



MBO CODE 



15320 ...solve verb^Jly posed problems about fractions, 



15321 ...represent numerator and denominator 

by different vai^iables. 



15322 ...recognize th^t the Value of a fraction 

determines only the ratio between the 
numerator and the denominator . 



15323 ' ...express the Reciprocal of a given 

fraction as a function of the 
original numerator and denominator. 



15324 



...express as an algebraic equation 
a given relationship between the 
numerator and denominator of a fraction. 



PMC IX 
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15412 

15413 

15420 
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Upon compleLion ot this segment, the 
SLudent should be able zo: 



VOL. 15 
SEG. 4 



1^ 



ge 1 of 



. , - recognize the characLeriSLics of the 
set of naLurai numbers. 

recognize that the set cf natural 
numbers is equivaieni: to the set of 
posiLive integers, 

recognize that the set of positive 
integers is closed under addition and 
multiplication, 

recognize that the ser of positive 
integers is not closed under subtraction 
or division* 

. .. . recognize the char acce ristics 
of the set of satioaai numbers- 

-define a rationai number as the 

a 

quotient ol two mtege rs 7- where the 
b - 0 . ^ 

..^recognize tha', division by zero is 
not defined., 

recognize than the set of rational 
numbers is closed under addition, 
subcracLion, muitip Iication and 
division » 

. . ^ recognize that any two rational 
numbers are either equal, or: can be 
put in order of size. 

-.reduce a fraction to lowest terms. 

...recognize whether or not two rational 
numbers are equal by reducing them to 
lowest terms. 

recognize which of two unequal 
rational numbers is larger by using 

the principle: ^ > j if and only if 



PMC IX 



VOL 

SE 

Pa- 



is 



BO code: 



mo LIST 

Upon completion of this segment, the 
student should be able to: 



15434 ...recognize that there is an infinite set 
of rational numbers between two given 
numbers. 

15435 ...find a rational number between two 
given unequal rational numbers . 



15440 ...recognize that every rational numbe: 
can be expressed as a decimal, €\d it 
will either be terminating or 
repeating but r-on-terminatiug, 

15441 ..'.transform a rational number into 
decimal form by division, 

15442 ...represent a repeating decimal by 
means of the bar notation, 

e.g; = .08333... = .OST 



EKLC 



15450 ...recognize that every finite decimal, 
or infinite repeating decimal is 

a rational number and can be written 
as a common fraction, 

15451 ...transform a finite decimal to a 
common fraction by learning that the 
number of decimal places indicates the 
power of 10 in the denominator, 

e,g, ^QQQ 

15452 ...transform an infinite repeati^^7^ aecir::'i,] 
to a common fraction: 

e.g. .43 - 125 

15453 ...round off an infinite decimal to a 
specified number of places. 

•T = .6666... = ,67 to two decimal places 



ME:- JODi 
15510 

15" .1 



15513 



1551^ 



MBC^ 



_IST 



Upcu orr.r;letion : t this segment, er- 
st ud- should be able to: 



• .re ize the. meaning 
numbe lo^ sn iir^er.: of 2 , 



root .?f a 



o or A , 

-..fir the positive and negative square 
root — a perfect square. 

.»rt:.^niza and apply the principle: 
the r ..iical alcne indicates the p: -. itive 
value -f the square root, 
e.g. 

-..calculate the square root zr 

a produit by taking the square root of 

each factor , 

e.g. 

\|a - ¥ = fT* ^ yTb^ 

.-calculate the square root of a 
quotient by taking the square root of 
a numerator and divisor, 
e.g- 



a. 

Mb 
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15520 
15521 

15522 
15523 



• -•define aci irrational number as 

a non-cermxnating, non-repeating decimal, 

recognize that, if a number is not 
a perfect square, its square root is 
irranional^ 

--.calculate the value of an irrational 
square root to the nearest tenth « 

• f znd the square root cf a number from 
a CTLble • 



1553 i 

^j531 



126 



. ^ine a real number as a number v:hich 
■.er ratiorai dc irr Ej.ra on^ i . 

...recognize thac all t^'i-: - ■.i'*-' 
wic:h this ^ur~e are i^i: ^.-ncei: ^'. 
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16110 



o-pletion of 
:uaent should 



3 s e gme : . 
able to: 



alculate the ler^gzh of th:^: niL.i^si: 
J I a r i gh t t r i ^" ; le give::, th-^^ 



16111 



r-^ccgnize and di^ti-nguish betrv.- 
t- hypotenuse, xch:. :r-. is the side 
c. •:::ite the right angle in a r:^^:::: 
i: ,a~gie, and the -egs , which are zn-. 
si ^es that forni ciie right angli , of 
a :ia:ht triangl-.. 



16112 



- . .substitute z 
ine sides of a 
znagor ean the 

leg leg 

-he TJ-Ssing va^. 



given values fLzr 

1 c r i an g 1 e , zsi. th 
jTl formula: 

-p2. and calc-ate 



16120 



16121 



. - onstruct a. 
•:ne data as a : 
_ir; living a riL 

. , . recognize t. 
is represented 
segment . 



agram representing 
■etric diagram 
triangle . 

each given length 
a 5:rraight line 



16122 



16123 



16124 



. » - recognize an:, 
in verbal proble 
z>oluti on of ri g'r 
■_elephoae poi^e, 
'^s s umed to f o rir 
.round, unless c 



ipply the principle: 
involving the 
: triangles, a wall ^ 
:;ree, and such , are 

• ght angles with the 
:;:.erwise stated . 



-.recognize that, in verrbal probler':S, 
J_adder leaning against a wall is 
:5umed to form ti. e hypotanuse of a 
Lght triangle . 

.recognize that, m verbal problems, 
shadow is assumeci to be on the horizontal 
. ound . 



EKLC 
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16 m 



recognize the pce^uion of the ^'fc. i: of 

- pole" or tree ci -uildings as tin- 
.,nt of CT-.tersecrion of :he Line; rerT^xe— 
iting _.\eni witr: the lie e repres^E^nre-uz 

- ground. 



recognize that, ui 

eround , its dis tanc£; 
ehe pole is the distc 
the ground. 



a point is cr, zhe 
f om the f oou c : 
Zi.^e measured along 
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Upon 
the s 



~n or this segment, 
-Qui', he able to: 



MBO CODE 
16210 



16211 



16212 



16213 



the rroj- 
root^ 01 
the "u:.: 
thos- numi 



a ra: 
the : 
e.g. 

. . ' 

the : 
coef : 
coef ^ 
radi: 



. . .re 

the 

positi 
eg 



"::nd applv the principle : 

the Lndicated square 
"WO p o 1 1 i V e n u mb e r s is 
-L of t:\e product of 



= -J ab 



and apply the principle: 
.iiplied by itself equals 



( V a) ■ 



V a V a 



- and applj^ the principle ; 

of avo radicals having 
5 IS the product of the 
: rimes the radical v;hose 

the produi_L of the radicands , 



d = 



VTd 



..-re and apply the principle: 
l: tool of the square of a 
number is the number itself. 



16214 



. . . re._ 
a radi 
perf e: 
t r ans f 
JC oo t c 
whose 
factor, 
e.g. 



an^ apply the principle: 

:_ 1 :^ a v i r. g a ■. ad i c an d i t h a 
r.q-^ire a. factor can be 
:ne_ r.:: zhe. product cf the square 
ti'-" z-^-::e':t square and the radical 

udi.jand ^ontains the remaining 



a^b 



\/b 



16215 



» . ,reicgni • ^_^d apply the principle: 

the sy "r.b c i. me ans the square root 

of "a. sjinbcl "^^'^ " is called 

a "rad_-ai and '^a" is called the 

"radidnd. " Id this course "a" cannot 



be neg^ .i ve 



16216 



ERIC 



128 



e . .recGgmi^ and apply the principle: 
the inc." ,ai^.i.d square root of a number wi^ 
be ref'. :;ed to as a "radical" in this 

course p 

e.g- V' a is a radical 

and it can be referred to as "radical a 



p:-. 



VOL . 
SEG. 



LIST 



Up en .„zT?lc 
the sL:Jenr 



u this segraer. c , 
.ci be able to- 



:-E :ou.i 
1': 



the g:.. 
is the 



•pply the pr_ .: . 
"o square rc 
: of rhei r c - o'- 



a. 
b 



1622: 



.re-joi am. .^pply the princ 

radic._ _vid-i:.d by itself = 



= 1 



16222 



r . . recogni,:, 
the quota e r. 
coefficients 
coefficients 
radicand is ' 



':d ..-;ppLy tl:e prir_:iple; 
: o 'o radicals h^ viii 5 
5 -i^ quotient o: the 
Lme^ the radical :;ho^e 
s quotienr of the raciiCc 



CD ' 



b 



c 7 , 



16223 



16224 



. . rec '^nxz'~ 

a f L'ac on . 

denoTiii ::^tor 

plying ne r.-. 
radxca-. that 
numb e r 

e.g. .,i 



- . .fine -::e s 

as a mu_T.iD li- 
ef a fr"-.-~r on 



vd -T^ply c: 
-^m^ng a 
■ be raticn . 
: r ac r and . 
:kefr :he c ■ 



T^'/b 



: 3mi 



:iple : 
in the 
[^y mulz 
ator b: 
or a r. 



.1 on.^. _ 



wner 



b> 



>lle5t nuit: -j- vh: _h 
l:7. ratiou.nixzir: : t 



i.n be asec 
dencTnina^^ . : 



jntaining 



Er|c 



VOL. 16 
SEG. 3 



j'lBO LIST 



on completion of this segment, 
student should be able to: 



'm: ccje 



~0 .. -adc and subtract like radicals, 



rec :>gnize that two radl-zaii. are 
-ice v^hen the radicands are i^jiencicc 



-o 'iil ^ rec agnize and apply the pri-nciple: 

adding terms with radicals is anaJLagoi.5 
CO adding terms '-71 th letters, 



-^oj^3 ^-.recognize thait unlike radicals c .^r_ 

bf , r^mbined ouly if they can be sir:;.: :.ified 
t.^ ::::^oduce like radicals. 



-acognize thac unlike radic^i.i.-. cannc c 
jnibined if they cannot be : ::• iiis f ci'-red 
like radicals . 



VOL. 16 
SEG. ^ 
Page 1 of 
OPTIONAL 



Diz zczri - zttci cf rhis segznent . 
le stbC'c?.". sh: ..Id be ab-je ~o: 



mu^^ir^ i: _ *oinia-.5 r.or.taiai-r ::: radicals. 

.-•re-, og: . that a -i- ..'"B" or . "T 
an e : 1 z~-i als . 

-re Togr.ize and form J.:be 'lonjugate of a 
bino"^ aJ con" awning a radi.'-al. 
e-^g. ccr; -ga^e of a ./ b is 

a - / b and i '' e pair are called conjugate 
binGr:.iai5 . 

^•ecognir.L .-r)!; applv the principle: the 
proJuct or -:jajuyare binomiais is a rational 
q'uantity 9 
e.g. i ^ ^ : '~:-) I a - b ' = a^ - b 

. , , re r: guizii- riiat squa . ing a binomial con- 
raini" radj-i--ais ot th^ form a where 
b is T.z^t =i -^riaar:r pro , races an irrational 

resul: ry 2 

e.g. a~ '"^a 2a b 

. . «niijl: ip-V £ radical I: / a binomial con- 
tainin:: die „Ls by usivig the distributive 
law , ./ b -f- fc) - b a ac 

. mul'-^p.i~ ^ .) non-conjugare bincmial^ con- 
taining radiciiis . 

fa -m!^ f c d 'h'> ' ac ^ ba; (ad c) 'T 
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1642^ 

16430 
16431 

16432 

16433 
16434 
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MBO LIST 

Upon completion of this segment, 
rhe student should be able to: 



...rationalize the denominator of a fraction 
when that denominator is a biaomial 'containing 
radicals. e.g. a _ a(b - 

b + /c b^ - c 

.fi-nd th conjugate of the denominator of a 
fraction mat is a binomial containing radicals. 

, . rratiomalize the denominator of a fraction when 
the numerator is rational. 

. .ra-Lianalize the denominator of a fraction when 
tb_~ -nunieratar is a monomial radical. 
^ ^ • _ b - »y ac 

./T b^ - c 



. , rr- -onaiize the denominator of a fraction when 

zi:.^ " -inerator is a binomial radical. 

e,g. T±_±j^ c /a" + c /F + ^fad + \fbd 

2 - fd c^ " d 



.-.fin- the solution of a radical equation, where 
cnly i' single term contains the radical. 

e . + i pK = b 

. - . trarjH'orni an equation containing a radical so 
that the term containing the radical is alone on 
one hiii^de of the equation, e.g. a + /x" = b 
becai'^HH ./ir= b - a 

.tirsnsform an equation containing a radical by 

squa:riJ2.§ both sides of the equation, 

e I 2 

,/ X = b because x = b 

.♦.sclve a non-radical equation. 

...check each solution obtained from an equation 
containing a radical and discard any value which 
does not check in the original equation. 



PMC IX 
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MBO CODE 



MBO LIST 

Upon completion of this segment , 
the student should be able to: 



16510 



x6511 



16512 



16513 



16514 



...define a relation beu-jeen tx-jo variables 

as a set of ordered pairs. e.g. 

y = 2x4-1 is the set ' (0,1), (1,3), (2,5) 

.define the domain of the relation as the 
first element of the relation. 

...define the range of the relation as the 
secpnd element of the relation. 

...recognize that a relation can often be 
expressed as an equation . 

...write an equation, given a roster of a 
simple relation, 
e.g. 



xl 0 


1 2 


3 


yli 


3 





16520 

16521 
16522 
16523 

16524 



. . .define a function as a special kind of 
relation, where each member of the domain is 
paired with only one member of the range. 

...find the domain, given a graph of the function. 

...find the range, given a graph of the function. 

. . .write the equation of a linear function which 
is described in words » 

. . .graph the function (linear) if it is expressed 
as an equation. 



133 
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Upon completion of this segment , 
the student should be able to: 



MBO CODE 
16530 

16531 

16532 

16533 

16534 



...solve verbal problems dealing with direct 
variation, by means of the equation y = kx , 

-..recognize and apply the principle: y = kx 
expresses direct variation. 

.-.recognize that the graph of direct variation 
is a straight line, 

..^express as an equation a verbal statement 
involving direct variation. 

nr. recognize that the principle of direct variation 
is involved where one variable increases when the 
other increases, and where the first decreases when 
the other decreases. 



16540 



16541 



...solve verbal problems dealing with direct variation 
by means of a proportion, 

^..recognize that the proportion Y X indicates 

direct variation . — = — 

X^ 



16542 



16543 



recognize that a proportion is an equation of tx<io 
ratios . 

define the term "means" as Y and X in the 
proportion Y X- 



Y, 



16544 



r define the term "extremes" as and X^ in the 



proportion Y^ X^ 



X, 



16545 



16546 



...recognize that in a proportion the product of the 
means equals the product of the extremes. 

...express as a proportion a verbal statement involving 
direct variation^ 



ERIC 
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MBO LIST 



Upon "omplerion of this segment, 
the ? ^ uderi 1" sb ould be able t z : 



--.solve verbal probiems Invclving inverse 
var i a^- 1 on be t:\>7een the t\>7o ^ ar i ab ies x and 

k 

y by means of the equation y = — where 
k is a -lot's tan t, 

- -express as an equation a verbal statement 
involving inverse variation . 

-- i^'ognize and apply the principle: y = ~" 
e xpr es se? a nve r se var i ati on . 

---.recognize that the graph on Cartesian Coordinates, 
of inverse variation is a hype r bo la » (not a srraight 
line) 

- -re'ognize and apply ^he principle; inverse 
variation is involved where one variable increases 
when the other decreases , whi le the produc t of the 
paired values remains constant. 



...solve verbal problems dealing with inverse 
variation by means of a proportion. 

r,. recognise and apply the principle^: the propor- 
tion; indicates inverse variation 

'2 ^1 

involving the ordered pair, ^X^Y^) and ^^2^2^ 



-..express as a proportion a verbal statement 
involving inverse variation- 
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1^0 LIST 

Upon completion of this segment, 
the student should be able to: 



mo CODE 
17130 



solve verbal problems involving the joint 
variation, of the variables x , y , and z, 
by means of the equation z = kxy where k 
is a constant. 



1^)31 



- ^ ^express as an equation a verbal statement 
involving the j oint variation of three 
variables , 



17132 



recognize that z = kxy indicates joint 
var iation , i - e . z varies directly as the 
product of X and y 



17140 



.-.solve verbal problems involving the joint 
variation of three variables by means of a 
proportion . 



17141 



17142 



...express as a proportion a verbal statement 
involving joint variation. 

recognize that joint variation of the two 
order triple . ^X^Y^Z^^ and ^^2^2'^!^ ' 
be expressed as a proportion, 
e.g. X^Y^ 



^2 ^2 



17150 



...solve verbal problems involving combined 
variation of three variables. 



EKLC 



17151 



17152 



.recognize and apply the principle: combined 
variation can be expressed by. the equation: 
ZY = KX where K is a constant. 

...recognize and apply the principle: combined 
variation of the two ordered triples, (X^Y^Z^) 

and (X2Y2Z2) can be expressed by the proportion: 



11 



V2 

Vi 
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17221 

17222 
17223 



VOL. 17 
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HBo LIST 



Upon completion of this segment, 
the student sliould be able to: 



...solve a qu^idratic equation of the type 
2 

ax - c = 0 for the variable x where a 
and c are constant, and a^0> 0 

...recognize gind apply the principle: x = 4 s, 
X = - s are solutions to the quadratic equation 

2 2 
X = s 

2 

transform 2in equation from the form ax - c = 0 
2 c 

to the form 5C - -i- where c > 0 , a^O 

..•recognize that the solution of x = ^- — may be 

a 

rational or ii:rational and in the form: x = 
where c > 0, a> 0 

..•check the solutions by substitution in the original 
quadratic equ^tionn 

.recognize that some quadratic equations of the form: 
2 

ax - c = 0 do not have solutions in the real number 
system. e.g. ^2 ^ ^^^^^ 

2 

...solve quadratic equations of the form (ax + b) c 
for X where a>0, c> 0, by taking the square root 
of both sides of the equations, 

... recognize that in the solving of equationL- of the 

form (ax + b) = c? for x a 0 ^ c/O, two linear 
equations result . 

i.e. ax 4- b + /T" and ax 4 b - -TV 

.,»solve^he derived linear equations, of the form 
ax 4- b =-"/c" Resulting from taking the square root 
of both sides of the quadratic equation. 

check the solutions by substltuion, in the 
original .quadiratic equation. 
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MBO CODE 
17310 

17311 



17312 



MBO LIST 

Upon completion of this segment, 
the student should be able to: 



r transform a quadratic polynomial of the 
2 

form X bx into a perfect trinomial 

square by "completing the square". 

^.•recognize and apply the principle: the 

1 2 
square of y b must be added to x + bx 

to produce a perfect trinomial square, 

..-express a perfect trinomial square as 
the square of a binomial 

x^ + bx + ( I b)^ = (x + ^ b)^ 



17320 



17321 



17322 



.r. solve a quadratic equation of the form 
2 

X -f- bx + c = 0 by completing the 
square (real roots) , using the following 
sequence of operations: 

transform the equation 
2 

X -f bx + c = 0 into the form 
2 

X + bx = -c by subtracting c from 
both sides. 
^2 

add 7- to both sides of the equation, 

2 ■ u 
X bx = -c 



17323 



17324 



express the left side as the square of a 
binomial: 



( X + y) 



express the right side as a single term: 
b^ - 4c. 



EKLC 



17325 

17326 
17327 
17328 



write 'the two linear equations resulting 
from taking the square roots of both sides. 

solve the linear equations, 

check the solutions by substitution. 

calculate the value of irrational roocs 
correct to the nearest tenth. 



138 
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MBO LIST 

Upcri ' .:-mpl^"icn of this segment , 
cbe Ftudenr should be able ro: 

MPO CODE 

I'^-^IO -.-soiv^ q-jad:aLic equorions oi the form 

2 

ax * bx * c '0 by completing the square , 
us ing ^be foil owing sequent e of operations : 

]. '4II I'dnsrcrm rhe equation so that the co- 

2 

efti'ien^- ct ^ is 1 by dividing 
bcTh Sides of the equanon by a. 

I^^^i2 transform the equation by completing 

tbe squa:e 

I"^4l3 solve the resulting equation by taking 

the square roots of both sides, 

l^'4l^ checl^ tbe solutions by substitution. 

4-6 ognize that the process of complet- 
ing the square permits the solution of 
any quadratic equation with real roots. 



1^420 ...S'i^ive fractional equations which trans- 

form into quadratic equations, using the 
following sequence of operations : 

17421 transform a fractional equation by 

multiplying both sides of tbe equation 
by tbe LCD or all toe fractions. 

17422 rransform the equation into the form 

2 

ax ^ bx - c 

1"423 solve the resulting equation by com- 

pleting the square . 



EKLC 
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ERJC^ 140 



MBO LIST 

Upon rompletion of this segment, 
the icudent should be able to; 



1^430 - r , solve verbal problems leading to 

quadratic equations, where the roots 
are irrational, in the following 
applications : 

17^31 solve area problems . 

1^^32 solve problems involving right 

triangles . 

1^^33 solve purchasing problems, 

17^ 34 solve motion problems - 



PMC IX 
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MBO CODE 
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17511 



1~5 12 



17513 



1751.4 



1^515 



17516 



mo LIST 
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of 



Upon completion of uhis segment, the 
student should be able to: 



...derive the quadratic formula: 
if ax^4- b X + = o , then x = 



r~ 

b t b - 4ac 
2a 



sing the following sequence of operations; 

2 

transform the equation ax + bx -f c = 0 
by dividing both sides of the equation 
by a^, 

transform the derived equation by 

Q 

subtracting — from both sides of the 
a 

equation . 

transform^ the resulting equation by 
b 



adding 



to both sides. 



^a 



express the resulting equation in the 



form: " 



X + 



2 a 



4ac 



4a 



transform the resulting equation by taking 
the square root of both sides, getting 
two linear equations . 

transfonn the resulting equation by 

subtracting — from both sides. 
2a 



17520 

17521 
17522 

17523 
17524 



solve any quadratic equation with real roots 
by means of the quadratic formula, using the 
following sequence of operations: 

write the quadratic formula • 

transform a quadratic equation into the form 
2 

ax 4- bx + c = 0 

find the values of a, b, and c, 

substitute the values of a , b , and c in to 
the formula. 



EKLC 



17525 
17526 



calculate the exact values of the solutions. 

calculate values to the nearest tenth, when 
che solutions are irrational.' 



141. 
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:n completion of this segment, 
I.:-, student should be able to: 

me;o code 

17530 . . — ~-rv8 verbal problems leading to 

quacrraric equations with irrational 
roo.i- in the following applications: 

17531 s:2:Ae area problems, 

17532 s -.^"^ problems involving right 

r:ri£;iigles . 

17533 solve purchasing problems, 

17534 solve motion problems. 



142 
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Upon completion of chis segmenc, 
the studenc should be abi^ 



MBO CODE 
18110 

13111 



...recognize lercam basi'. u:e:jmeL£:.c 
coxLcepcs , as rolxows : - 

recognize r.hac a point has i po^-cion. 
but r.^ siir- 



^8112 



18113 



18114 



18115 



recognize Miac a line j.as only ^engch 
and thac it extends inaef ini teiy . 

recognize that a plane has only two 
dimensions and chat ic extends in- 
definite iy ^ 

recognize chat a line segmenc is a 
portion of a line wich cwo end 
poincs . 

recognize cha: an angle is an amount 
of rotation between cwo intersecLing 
lines . 



18120 



18121 



18122 



18123 



18124 



18125 



. . . recjognize propei nomenclature for 
line segments and angles > as follows: 

recognize a point named by a capital 
letter placed nt^ar it- 

recognize a line segment named by the 
capital letters of ics endpomts. 

recogniae a line segment named by a 
small letter placed near the segment< 

recognize an angle named by the 
capital letter at the vertex. 

recognize an angle named by a small 
letter placed inside the angle near 
the vertex. 



EKLC 
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Upon cc":letion of this segment, 
the stu^'^nt should be able to: 



...soIvl Droblems involving similar 
triangle using the following sequence 
of ope r^ lions : 

recognize that triangles are similar 
if tv J pairs of corresponding angles 
are equal. 

recognize that if two triangles are 
similar, their corresponding sides 
are in proportion. 

write a proportion involving the 
sides of tv^o similar triangles . 

solve the proportion. 



.6. solve verbal problems involving 
similar triangles, using the following 
sequence of operations : 

recognize the position of the right 
angles in shadow problems, 

recognize that all right angles are 
equal . 

recognize the vertical angles in the 
diagram for finding the distance 
across a stream. 

recognize and apply the principle: 
vertical angles are equal . 

find the similar triangles in the 
diagram made from the verbal problem. 

write a proportion involving the 
sides of the similar triangles. 

solve the proportion . 



EKLC 
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:mO CODE 
18310 

18311 



18312 
18313 

18314 



Jpon completion of this segment, 
:he srudent should be able to: 



...recognize and apply the principle: 
a ratio of twc numbers is the quotient 
of one divided by the other. 

r.. recognize and apply the principle: 
a ratio of two denominate quantities 
expressed in the same units is the 
quotient of one divided by the other. 

r reduce a ratio to lowest terms. 

...recognize that the ratio between 
two numbers does nor determine the 
value of eit'ier number. 

....recognize that the order of the 
numbers in a ratio is imporcant . 



18320 . . ,solve verbal problems involving 

ratios. 

18321 .c. represent two quantities m the 

ratio a:b as ax and bx «> * 

18322 ...represent two quantities where 

one is a given traction of the 
other: ^ 

e.g. if one is of the other 



number, represent them as 2x and 
3x . 
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Upon completior. or this segment, the 
SLudent: should be able tj: 



. . .define che r.angent: iruncLion of an acute 
angle in a : i ghc tci angle as the ratio of the 
len^zh of l:: ^ opposiLe leg zo the length of 
the adjacen.. -eg. 

.♦.recognize chat Lhe tangent function refers to 
a particular angle m a right triangle. 

. . . recogni:3fc th=iL the hypotenuse is the 
side opposiir ;:h- Light angle. 

.-.recognize, r./ jpposite leg" is the side 
opposite the p ^ ..u lar a-::ute angle, 

...recognize ::'ti^... -.lie "adjacent leg" is the 
leg adjacen: l. ,:ar:i::uiar acute angle. 



....find a missing . .. in a right triangle 
w^en given one angle and the other leg, 

using the foiiov-ir„ -equence of operations: 

lo.cate and L_be . Lhe particular angle 
involved, th- n^potenuse, the opposite leg, ^ OPP- 

and the adja^eni: leg 

^ — 

write the equac^on or che form tan k ^ ^ adi . 

b 

3ubstiLute vaij-r:- of the angle and the 
knoxm leg in th= equation. 

find the valae oi (.an A m the table* 

substitute che varce for tan A m the 
equation* 

solve the equation foi: the missing quantity 
and round off as directed. 

recognize that when the denominator involves 
the variable, a i cng division will result • 

solve an equation of the type: 

.4012 = ^ 

X 



147 



PMC 



MBO CODE 
18430 

18431 
18432 

18433 
18434 
18435 
18436 

18440 



18441 
18442 

18443 

18444 

18445 

18446 
18447 



MBO LIST 

Upon completion ot this segment, the 
student should be able to: 



VOL. 18 
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Page 2 of 2 



..find an acute angle or a triangle given 
the two legs, using the following sequence 
of operations : 

locate and label the hypotenuse, 
opposite leg, and adjacent leg. 



write the equation in the form 
tan A = •— 

D 



hy po t e n ns^^^ 

a opposite 

A n 

adj acent 



convert the fraction :^ to a four 
pia.:e de::imal. 

write the equation, m the form tan 
A = decimals 

locate the nearest entry in the tan 
column or the table. 

write the result in che form A . . - 
expressing the angle to the neatest degree. 

. . .solve verbal problems involvinr an angle 
of elevation or an angle of depression in 
a properly labeled diagram using the following 
sequence of operations : 

find the horizontal line in the diagram, 
drawing it in, if necessary . 

recognize that the angle of elevation 
is at the bottom of the diagram rotating 
upward from the horizontal. 

recognize that the angle of depression is 
at the top of the diagram rotating 
downward f r om the' ho cizontal . 

recognize that the angle of elevation and 
the angle of depression are equal since they 
form alternate interior angles,, 

choose the right triangle m which either one 
leg and one ai^ute angle are known, or two legs 
are know. 

write an equation using the tangent function* 
solve the equation, and round off properly. 



: p 
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PMC IX 



MBO CODE 
185 i.0 



18511 
18512 

18520 

18521 
18522 
18523 

18524 

18525 
18526 

18527 
18523 



MBO LIS! 

Upon complecion of this segment., the 
student should be able u: 



VOL. 
SEG. 
Page 



or 



...define the sine funcii-/n cf an acuce angle in a 
right ttiangie as the ratio of the opposite leg to 
the hypotenuse. The cosine function ot an acute 
angle m a tight triangie is fhe ratio of the adjacent 
leg to the hypotenuse , 

,.. recognize that each f^^nction ::efers to a patticuiac 
acute angle in a c±ghi triangi- , 

. . .locate and i<abel hypotenuse , hypotenuse 
opposite leg and adja-_ent xeg. 

adjacent 

.,.iind a missing leg in a right triangle in which 
hypotenuse and cne acute aagie are given, using the 
foliowing sequence of operations: 

locate and label the parcicuiar angle, 
opposite leg, hypotenuse, adjacent ^eg. 

choose the sine fcuri:ti:jn if the opposite 

leg is to be foand 

choose the cosine funciion if the adjacent 

leg is to be found. 



x^rite the equation sm A 

substitute the vaiues r : 

find the. value oi sin A O:: 
table- 



OS A - 



b_ 
c 



A and C. 
CJ/S A in che 



substitu-te the vaiae in the equati^^n, 
solve the equation 



ooposite 



18530 



18531 

18532 
18533 

18534 



,^.find the hypotenuse in a right tmangle in which 
one leg and one acute angie are given, using the 
following sequence of operations : 

locate and label the particular angle, hypotenuse, 
opposite leg and adja-ent leg 

choose sine function if opposite" leg is known, 
choose cosine if adjacent leg is known. 



'write the equation sin A 



— or cos A = — 
c c 



MBO CODE 



MBO LIST 

Upon completion of uhis segment, uhe 
studenc should be able uo : 



18535 subst-iLute values for A and a or 
b in the equation < 

18536 find the vaxue of sin A or of cos A 
in the table , 

18537 subsLituue the value in the equation. 

18538 iTecognize thai: there will be a long 
division in the solution of the equari 

18539- solve the equation. 



on. 



VOL . 18 

SEG- 5 
Page 2 of 



18540 

18541 

18542 

185^3 
18544 
18545 

18546 

18547 

185^8 



.or, find an acute angle m a right triangle, 
given the hypotenuse and one leg, using the 
following sequence of operations: 



a 



locate and label the particular 
angle, hypotenuse, opposite leg opposite 
and adjacent leg, 

choose sine or cosine depending on 
whether the known leg is opposite leg or 
adjacent legr 

a b 
write the equation =in A = — or cos A = — 

c c 

substitute values toi: a and c or b and c^ 

divide to change the fraction to a 4 
place decimal , 

write the equation in the form sin A - 
decimal or cos A = decimal. 



locate nearest entry m the proper column of 
the table, 

write the result, A . giving 
value to the nearest degree - 



hypo ten 



adjacent 
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VOL. 18 
SEG. 5 
PAGE 3 of 3 



MBO LIST 

Upon completion of this segmenc, 
the student should be able to: 

MBO CODE 

18550 . . .solve verbal problems dealing with 

right triangles where one acute angle 
and two sides are involved, using the 
following sequence : 

18551 draw diagrams and label with given 

information. 

18552 choose the right triangle in which 

two quantities ace kno^^?n (not both 
angles » ) 

18553 locate and label the particular 

angle , hypotenuse , opposite leg 
and adjacent leg 

18554 decide which lwo sides the 

triangle are involve J, 

18555 choose the sine, cosine oc tangent 

function depending on che pair of 
involved sides, 

18556 write the equation using the 

proper function-. 

1855 7 . solve the equation, rounding off 

properly . 
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PREFACE 



This volume is otie of a set of 18 
that form a complete course 
in 

ALGEBRA - LEVEL ONE 

The volume has been structured 
in a multiple choice question-answer format, 
with the pagination scrambled 
and 

is to be Tised in conjunction with 
a program control console 
utilizing 
punch card input. 

It is one exhibit in the demonstration of a model 
developed under the direction of 
the U.S. Department of Health Education and Welfare 
Project 8-0157 



at the 



New York Institute of Technology 
Westbury, New York 



VOLUME 1 
TABLE OF CONTENTS 



COVER PAGE 

PREFACE A 

TABLE OF CONTENTS B 

SYLLABUS C 

READING ASSIGNMENT D 

HOMEWORIC ASSIGNMENT . E 

GENERAL INSTRUCTIONS F 

IN THE STUDY GUIDE: 

QUESTION: SEGMENT: IS OK PAGE: 

Introduction 1 - 17 

Material 

1 2 18 

1 

1 • 3 68 

1 

.1 4 110 

1 5 * 149_ 
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VOLUl-IE 1 

This volume covers the following material 
as shown in this excerpt from the Syllabus. 



REFERENCE BOOK SECTION 
SEGMENT DESCRIPTION DOLCIANI DRESSLER DODES 



Introduction: general instructions 



Representing numbers on a line 1-1 1-3 2-2 

(1-6) (1-1) (1-2) 4-4 

4-6 



3 Comparing numbers , = or 



4 Membership in a set 

Kinds of sets 



5 Subsets 



1-2 1-4 2-5 

1-3 3-1 



1-4 2-1 2-2 1-2- 

1-5 2-6 3-2 (1-3) 

1-6 5-10 



1-7 9-3 1-2 



ERIC 



ERIC 



READING ASSIGNMENT 
VOLUME 1 



Before you begin to answer the questions in this STUDY GUIDE you should 
read the pages indicated. 



SEGMENT 
1 
2 

4 
5 



FROM PAGE 
1 

( 16 ) 
5 
10 
18 



TO PAGE 
5 

( 17 ) 
10 
17 
19 



Modern Algebra Book I 
Dolciani , Berman and 
Freilich 

Houghton Mifflin, 1965 



Read EVERYTHING contained in these pages . 
EXAMINE every illustrative problem 
Write in your NOTEBOOK: 

1) Every RULE that has been stated 

2) Every DEFINITION that has been presented 

3) Solve at least ONE PROBLEM of eac-. type covered 
in the lesson. 



If you wish additional information 
for enrichment purposes consult: 



Algebra I 

Dodes and Greitzer 

Hayden Book Co., 1967 



You will be given additional notes at various places in the STUDY GUIDE* 
These, too, should be entered in your NOTEBOOK. 



E 

HOMEWORK AS S I GNI^IEI^T 
VOLUME NO. 1 
BOOK: DOLCIANI 



HOMEWORK 



QUESTION NO. 


PAGE NO. 


EXAMPLE 


NUMBER 




mo REFERENCE 


1 


3-4 


1 , 


2 


, 3 , 


4 


01215 


2 


4 


7 , 


-3 


, 9 , 


10 


01215 


3 


17 


1 , 


2 


, 3 , 


4 


01230 


4 


17 


5 , 


6 


, 7 , 


8 


01230 


5 


17 


9 , 


10 


, 11 . 


12 


01230 


6 


6 


2 , 


3 


, 4 , 


6 


01310 


7 


7 


11 , 


12 


, 13 , 


15 


01331 


8 


9 


1 , 


2 


, 6 , 


7 


01310 , 01320 


9 


9 


12 , 


14 


, 18 , 


21 


01310 , 01320 


10 


10 


25 , 


26 


, 36 , 


38 


01330 


11 


12 


27 , 


28 


, 29 , 


30 


01410 


12 


14 


1 , 


2 


, 3 , 


4 


01421 , 01430 


13 


15 


6 , 


7 


, 8 , 


9 


.01421 , 01430 


14 


15 


11 , 


12 






01421 , 01430 


15 


15 


14 , 


15 






01421 , 01430 


16 


19 


1 , 


2 


, 3 , 


4 


01512 


17 


19 


5 , 


6 


, 7 , 


8 


01510 


18- 


19 


9 , 


10 






01520 


19 


19 


11 , 


12 






01520 


10 


19 


13 , 


14 






01520 
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GENERAL INSTRUCTIONS 



F 



Ask your teacher for: 

PUNCH CARD 
PROGRAM CONTROL 
ANSWER MATRIX 

When you are ready at the PROGRAM CONTROL 

Insert the PUNCH CARD in tbc: holder 
Turn to the first page of the STUDY GUIDE 
Read all of the ins tructions 
Read the First Question 

Copy the question 

Do your work in your notebook 

Do all of the computation necessary 

Read all of the answer choices given 

Choc-e the Correct answer 

(remember, once you^ve punched the card 

it can't be changed) 

Punch the car^. with the STYLUS 

Read the irst ruction on the PROGRAM CONTROL 
(it tells you which page to turn to) 

TURN TO THAT PAGE: 

If your choice is not correct you will 
be given additional hints, and will be 
directed to return to the question and 
to choose another answer . 

If your choice is correct then you will 
be directed to proceed to the next ques- 
tion located iiranediately below, on the 
same page. 

If you have no questions to ask your teacher now, 
you can turn the page and begin. If you have 
already completed a SEGMENT turn to the beginning 
of. the following segment; 



CHECK THE PAGE NUMBER BY LOOKING AT THE TABLE OF CONTENTS 



This is a course in ELEMENTARY ALGEBRA which is not too different 
from other subjects you have studied. There is a textbook; there 

are homework assignments; you will have a notebook for the notes 

ti 

/ '. I ! 

you must take down; and, of course, there are examinations. How- 

I / I 'i 

ever, you will find zhe method of progressing through the course 

\ I 

quite different. • 

This first section has been designed to acquaint you with all of 
^be things ^ hat you will have to know anc[ do' in order to make vour 
way satisfactorily through the course. So ^et'^s begin vour "guided 
tour": . v^-^i^vA 




1.1 The work of the entire course is divided into 18 parts, called 

VOLUMES (VOL). Each Volume consists of 5 parts, called SEGMENTS 
(SEG). Every VOL. deals with material which, under normal circum- 
stanci^s, would be covered in a two week period. However, if you 
are permitted to proceed at your own pace or on your own time 
'.■':tedule, you rould probably finish a Volume in oiuch less time- 



■ This book, which you are now reading, is railed a STUDY GUIDE, (SG) 
This is VOL. 1 of the SG; this portion of VOL. 1 is called SEG 1, 



V 
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In addition to the SG, you will need: 



(1) The basic text 



(2) The remedial 
text : 



Modern Algebra Book 1 

By Dolciani, Berman and Freilich 
Houghton Mifflin, 1965 

Comprehensive Ninth Year Mathematics 
by Dressier 
Amsco, 1966 

(3) A Notebook: ...Where you will record specific items 

for further study. 

And something new : 
CA) Punch cards- 

You'll learn about these in a few 
(5) Program control- minutes. 



2 



ABOUT THE PUNCH CARD: 

Your progress through this course will be followed very carefullv by 
the computer. It will record, for example, which questions you found eas;- 
and which caused you some trouble. In fact, it wil] keep track of all of 
rhe students in many ways and will analyze their various performances in 
such a way that your teacher will be able to know, immediately Just where 
extra a^tGntion should be directed to help all the students do as well as 
they can. 

The way the computer finds out about you is through the PUNCH CARD 
Those holes all mean something. 

^Mcr, ""^^ ^""^^^ ''^'"^ placed in the PROGRAM CONTROL, with the proper 

ANSWER Mmiv, you will see that as you punch a hole in response to a 
question m rhe SG, a light will go on in the PROGRAM CONTROL, the page 
-o which you should turn will then be illuminated. So you see the 
PUNCH CARD Is very important. 

HOW TO PREPARE THE PUNCH CARD : 



(1) Take your PUNCH CARD and print; 
the word "date." 



your LAST NAME, and FIRST NAME above 



(5) 
(6) 
(7) 
(8) 

(9) 



If the card has not a lready been pre-punched^you should then punch 



(2) Your Course student number 
O) This Course number 
(^"i Yovr Student I.D. number 




The following information must be punched by you 

Month number 
Day number 

Last two digits of the Year Number 
The Sequence number of the SEG you'^are^wo 
(VOL. 1, SEG. 1 has Sequence.. number 




9) The type of Input card. (The Study Guide card ^iT^iumber 4) 
flO) The Volume Number. 
(31) ne Segment Number. 



NOTE: All of this information must be entered; if not, the computer will 
reject the card. 

Punch the necessary information, being S L 0 W and C A R E F U L so as 
to punch only those holes which you intend to punch. Remember, you cannot 
inaice corrections, once you have punched the wrong hole. Check to see that 
the program control device shows that it has the answer matrix for 
volume 1, segment 1, j 
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You are now ready to see how the study guide will work. Read 
question 1, and decide on an answer. Then examine the four choices 
offered - 





Ques 


tion 1: What 


is 


the product of 6 and 2 ? 








(A) 


8 


(B) 12 CC) 4 (D) 3 






Let 


US suppose that 


you 


believe the correct answer is 


8, that 


is choice 


A. You would 


use 


the stylus to punch the hole on 


line 1 



at A. Please do this now. As you see;, a number appears on the 
program control device, the number 7_. This means turn, in your 



1.4 



study guide, to' page 7, bottom half. Do this now. 



You see how the program control has directed you to return and 
try again, as well as telling you why your choice was not correct. 
Of course, looking back at question 1, you know that choice B is 
the correct answer- Punch B on line 1 of your punch card. The ^ 
program : ontrol shows 9 . Turn to page 9, top half. — ^ 




1^5 The pr-jcedure of this study guide is called programmed instruc- 

tion.- The purpose of the study guide is what its name indicates; 
it is a guide to your study. This is not a test in disguise. As 
you answer questions in the study guide, you should go back to your 
textbook, notebook, or material in the study guide itself, if you 
need tc look up something which you are not sure of. The effect is 
that you will go over all the material of the course, in easy stages, 
with special emphasis on the more important points. The important 
points which tht^ course contains are called M.B.O.'s, and each 
question you meet is designed to give you practice in dealing with 
one of these points. 



/iations are used in this course, I'm sure you are curious 
H.b.O." 

The letters '•MBO" , stand for "Measurable Behavioral Objectives". 
They are the ideas, definitions and skills that are to be taught, 
hence they are called "objectives". Since they are stated in a way 
that questions can be asked about th-3m, they aie called "measurable". 
Because you have to demonstrate that you understand thase , and can 
use them they are called "behavioral"'. 



\ 



You will get the right answer on the first trial most of the time, ^ ^ 
but if you make a mistake you will find out why and you will try the' 
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problem again. At the end of the segment, you will return the punchy 
card to your instructor. The cards will then be analyzed by a 
computer to find out the difficulties which students are having 

\ 

the material of the .^ourse. The analysis of this information 

s 

indicate what remedial work ^.hould be planned by the instructor for 
the benefit of the students. 

1.6 In general, at the beginning of a segment, you are directed to read 
a specific portion of Dolcianl. In reading this, you MUST work out, 
on paper, any illustrative problems which the text contains, so that 
you are aure you can do the problem being demonstrated. Remember 
that the author may not have written every step as you would, so 
work on your own paper and try to follow the work shown in the book. 
In addition to the reading assignment in the text, there ;nay be some 
notes in the study guide itself. You should enter in your notebook 
those items which seem to be of special importance, or those items 
which you may be directed to write down. 

(continued on page 5) I 



punch y*/ tJ ' 




Then, before you proceed with the segment, the ins true tor :'wi 11 in- 
sert the ANSWER MATRIX for your particular segment into the-'pl-ogram 
ontr: 'vice. You will complete the necessary information items 

CARD, insert it into the program control device, and then 
punch the necessary information into the card, using your stylus. 

Now you proceed to the questions. You must take the questions in 

order. You'll have no choice, since the pages have been scrambled>. 

That is, after question 1, you do not go ahead to the next page in 

order, but to whatever page the program control directs you„ Each 

question will offer four choices, of which one, and only one, is 

correct. The three other choices, called dis tractors, are answers 

which you might well arrive at if your understanding of the principle 

were not completely correct. For every choice which you punch^ori^ 

your card, the program control directs you to a specific half of a 

particular page. Here you find a statement of why you were wrong J{ ^-'A 

fif you were), or a statement that you were right with instructions 

to proceed. ITiis half-page is called a REM, (this is short for ' \\ 

/ 

REMEDY) and the program control will direct you to a particular REM —-'^^^ 
for any answer you choose for a question in the study guide. It 
should be of some help to you. 



1.7 After this page, you must follow the instructions given to you by 
the program control. You must not go page by page, since the 
material is not in order. 




This guide is intended to help you to 
learn and practice correctly. 

You should go backhand reread pages 1 through 5 as often as 
necessary. When you have considered the question, punch your 
answer on the punch card and the program control will tell you 
where to turn next. ^ 

.1.8 IF YOU " LOST YOUR PLACE " 

If you lose your place for any reason, insert your stylus in the 
last hole that you had punched on your card. This will not affect 
any record that's being kept. The program control will put you 
back on the track, 




Now turn to page ?^ 

1 




er!q 



7 

T 



Question 2: What type of instructional device is this book? 

(A) M.B.O, (B) punch card 
(C) answer matrix (D) study guide 



When you ha decided on your answer, punch the letter of your choi 

on line 2 of the punch card, and follow the directions of the program 

^ ^ ^/^. 

con t rol 



ce 





You have found t.ie sum, but you were asked for the product, not the 
sum. The product of two numbers is the result obtained by multiplication. 




i. 

Return to page 3, section 1.4 




I 



8 
1 

If you will refer to page 1, section 1.1, you wll.'. find that the 
study guide contains 18 volumes. You are corrc.t. 



Now proceed to question 4 which follows. 




8 
2 

Question 4; 

How many segments does each volume contain? 

(A) 5 

^B) 10 

C) 18 

D) 90 



I 

o 
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9 
1 

This choice is correct. 



Proceed to p age 3, section 1.5 




2 

The REM is the half page to which the program control refers you. What 
you are reading at this moment is a REM. In the study gui.le there are 
from 2 to 4 REMS for each question, and each punch card handles many 
questions. Therefore, this choice is not correct. 




I 



10 

1 

This choice is correct. 



Now proceed to question 3 which folli ws 



Question 3 



How many volumes^ is the study guide composed of? 




(AK. 5 (B) 10 (C)* 18 (D) 90 



/7 



The number of segments in a volume is discussed on page 1. If you 
reread that page, section 1-1, you will find that the correct number 
of segments is not the one you have chosen. 
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(f ^^^^ 



Return to page 8^ and try question 4 again. 
2 




1 



The punch card is the rectangular card in which you have punched choi<^e 
B on line 2. Since it is not the book vou 



now 



IS mcori'OL l • 



Return to page 1_ and try question 2 again. 
1 



.1 iS ' 




1] 



Since the course contains 18 volumes, and each volume contains 5 seg>- 
ments , you should be able to find out how many segments the entire course 
contains. Since the guide tells you that you will retiirn the punch card 
^.o the Instructor at the end of each segment, and that you will insert 
a new card Into the program control device for each segment, it follows 
that you will need a card for each segment • Therefore, this choice 2S 
not correct. 



Return to page 15^ and try question 6 again 
2 




12 



According to section 1.1 on page 1 of the study guide, each volume 
contains 3 segments. Therefore, this choice is correct. t 



Proceed to question 5 which follows. 



U 
2 " 

Question 5: 

"^ou will need a v'^'^j punch card for each 
^Aiblrh word should be inserted in the blank? 




(A) segment 



(C) REM 




(B) question 



(D) M.B.O. 



I 



ii 
1 

The number of volumes in the course is discussed on page 1 of the study 
guide. the study guide covers the entire course. Therefore, this choice 
is not correct. 




Return to page 1£ and try question 3 again. 
1 



13 
2 



Hie answer matrix is actually a code to the position of the REM's in the 
study guide, since the pages have been scrambled. The answer matrix is 
placed in the program control device, and the only way you can get to 




14 
1 

You have done some correct arithmetic, but I'm afraid you forgot the 
meaning of the word "product." The product of two numbers is the re- 
sult of multiplying them. 



Return to page 3, section 1.4, and please follow the study guide 
You went ahead and chose an answer without bothe'rTng^to see what the 
guide had to say. 




Remember, return to section 1.4, page 3, and do follow instructio 



ns 



14 
2 

An M.B.O. is one of the important points which you will have learned as 
a result of studying this course. The meaning of "M.B.O." was discussed, 
on page 4. It is true that the questions you meet are related to 
M.B.O. 's, but you do not use a punch card for them. 



This choice is not correct 




Return to page 12_ and try question 5 again. 
2 



I 



J2 
1 

On page 3, in section 1.5, you are told that you will return your 
punch card to the instructor at the end of the segment. On page 4, you 
are instructed to insert a punch card into the program control device 
before starting a segment. Therefore, you need a punch card for every 
indivi'dual segment. 



This choice is correct, 



Now proceed to question 6 which follows. 




Question 6 

If we assume that no punch cards will be damaged, how many will a 
student require for the entire course? 



(A) 



(B) 
(C) 
(D) 



10 



18 



90 




15 
2 
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16 
1 



n 



Ir you needed a new punch card for each question, you would use up an 
extrememly large number of cards. ^ — ^ ' ' 



Each question is answered on the proper numbered line of the card. 



Return to page 12^ and try question 5 again 
2 




2 

An M.B.O- is one of the important points which you will have learned as 
a result of studying this course. It is not the name of the book. 



Return to page 7^ and try question 2 again 
1 
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I 



_17 
i 

Since each segment calls for a new punch card, and thc:re are 5 segments 
to a volume, a student needs 5 cards for each volume. There are 18 
volumes, hence he needs 90 cards- 

Therefore, this choice is correct. 

You have now completed this segment. Before going on to Segment 2, 
be sure you have understood exactly what you are supposed to do. If you 
have punched more than one hole on a line of the punch card, except for 
line 1 where you should have punched 2, you have made an error. That 
IS perfectly all right, provided that you learn from it. If you punched 
any hole without meaning to, you will have to practice being more careful. 

When you are ready, ask your Instructor for the answer matrix for 
Segment 2 and for a fresh punch card, and go ahead. 
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Volume 1 Segiuent 2 beginr \'.:e: 



Obtain a PUMCH CARD from your instrucl'or . In addition to the other 
identifying information Li it must be furnished by you, you are asked 
to punch out the follo^-'in ; 

COLUMNS 48 ari 50 ^2 (Sequence Number) 

54 • uJ 56 0^ _4 (Type of Punch Card) 
60 anu 62 0 1_ (Volume ; jmber) 
66 :*nd 68 0 A (Segment Number) 

PRELIMINA'RY NOTES 

Some of the streets of a certain city are numbered ■ msecutively from 
1 to 10, Let^s assume tha*: you happen to live v" street number 3 , 
while a friend of yours lives on st) let number 7 . If you walk from 
your house to your friend's house, you u\'/v.i pr streets number 4,5, 
and 6. Now each of these *:>treei:.s l9 a ni^ce. We say, in mathematics, 
that with every number we can associate a \oi it (place) on a number line. 
In this segment, this ^'i nple, but very important idea, will be developed 
and studied in more dt i; 1. 

Your READING ASST.: rSi^.^Z for this Segmr at is pp. 1-5. 

You will nou be asked r. 'series of qu^.iStions to draw your attention to 
the more important points. 

18 
2 

R'^.c.ognize which of the following, numbers are natural numbers. 



2 



Choose the lett-?.r which !jas only natural numbtdrs, selected from tha 
' ■ set, written next t') it. 



(A 



(C) 



(B) 1 I , 3 , I (D) 0 , 3 , I 



I 



Whole numbers are th.; natural numbers with one addition. Zero is not a 
natural number, but it is a whole number. The number 



, and 




hus, any natural number written with a denominator of 1 is a whole 
nuiaber - 

finally, y—- = 1 since o'ny number, other 

than zero, divided by itself is equal to one. 



Please go on to question 4 , below. 
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Question 4 

Apply the proper principle and determine which of the following state- 
ments are true or false. Select the letter which labels the correct 
combination of truth values for your answer. 

I. Every natural number can be written as a fraction. 

II. There is a largest natural number. 

III. Every fraction names a whole number, 

(A) I A:i true (C) I is true 

II is true II is false 

III is true III is false 

(B) I is f?lse (D) I is true 
II is false II ±s false 
III • is true III is true 
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Your answer ccrract . 



1 



^ l,hU .J , i ,l, l il,hl i l 

0 ' ' 3 4 5 



Please go on to quest! cn. 8 below. 
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Question 8 

Apply the principle and select the letter which correct. ^iiswers this 
question : 

Points K , L , M , N are equidistant on the :Tainber line 
drawn below: what is the coordinate of N ? 

1 2.5 

K L M N 



(A) 5.0 

(B) 10.0 

(C) 7.5 

(D) 5.5 



Sorry, but 7: r Sn-ice not correct. 

Counting numb and na^rjral nuimbers j.re t. e same, 
Zero is not a ounting number. 



Please return no page 33 and try question 2 again. 

2 
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2 



Did you mark of " tenths " on your number line? 



Sorry, your answer is incorrect. 



Pleat B go baci.; zo -p^^^ 3.^ and tr: 



ziar. again. 



If QR is 
By subtrac" 
A. 7 5 unit.: 

Tnus , ti .e 



'--^ as long PC we must first fiad r:ie ^ength of PQ . 

F's f;..^ordlnat:i from ths^z .zf C , "~ t±nd PQ to be 

. ( A , 75 ) or . uni ts long . 
"6: -.ate jf R Is found bv • • _ ■ • 



r,25 ( tht=: cooici-nar^ of Q ) 
- .50 ( the ±ist -ce Jrou: Q to R ) 
the ixoor _nat-:r of point R. 



..7: 



Y : -r ansv: e r : r cc r r e c t . 



Pl.„. ase gc on q-uestior 10 , below. 
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^ ues tion 1^ 

rply the proper principl and select the lettv : which coi ;?ctly answers 
tr-is question: 

What is the :oordinate of point X on the number line 
drawn be., if yZ is -~ as long as XY ? 



LD.2 



12,9 



(c: 



2.1 
3.1 

- -3 
3. A 



I 



The natural number. _ , 2 , 3 . , . . and so on. 



Zero is not a r-^ru^ her. 



Please return tc zj^Li 18^ and try question 1 again. 

2 
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We don' t agree . 

Is there a larges natural numiiber? Suppose you write down the larg^^^t 
natural number yoL can: 

¥e can always make it larger by adding 1 to it. 
Thus 5 there is no _argest natural number. 



Please return to page 19 and try question 4 again.. 

2 
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Niirrr -e r s such as 



are cal ed frac'- 



; rac:ilon_s are not -.natura _ rj~r.cers. 



PJifease return to page ;c- :and try question 3 aga^i:. . 



Did you forget the rne^ning of betwe^en ' ' ? 

l.ertvee.Ti means", not i: ::ludi.:ig the end poi . rH:^ . 
?".r.T example, 

T . U , V a^id W are ber:.~'een S and X , or 

c~d^r words, there ar^:^ faiu' _£tters brrac^een 3 and X i" the iilphabet. 



Retjrn to page 38 ana try auLestion 11 agair.. 

2 ^ 
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Did you craw a nu'-ber line to help you with ezhis rrcblem? 

rind point 7 , • count A units to ::h£ left, niLi r;::«n another half 
.niz to che 1 



lease return : p3g:e 31^ and tr^^ question j agrair 

2 
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Eraw a r.-.>'jcr lii,"- .:aric off segments of -r .iiiits . I'-iumber all 



i:ntegral values, tT--:^" fihid 



3 1 

2 T and 8 v on tha: -_ne. 

4 2 



IJhat are the natiir^l numbers between them? 



Please return to :-3.ge 43 and try question 12 again. 

2 ' ^ 
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The nuniDe: I J- Ls a mizced number, not a counting number. Mixed 
Tiun-bersi as well as- zero and decimal numbers are not considered " natural 
nunberc c.r cauntin^ auni-ers. 



Please recurn Go page 33 and txy question 2 again, 

2 

26 
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It's very easy .lo re i^relassl 

Re-read the ques-l-on. Does it say that R is double Q ? Or, does 
it rather say tzuit QE is twice as long as PQ ? 

H^Vv, wou-.vl you' derj;em^r.-? how loTjg PQ is? 



Please return tir ;paga 40 and cry question 9 again. 

2 



Afrer drawing the -number line, we can mark off divisions of " tenths 
Now- we can begin at 8.8 and count 5.5 places. 

Your aniswer is correct. 

















niilii 1 1 




1 1 1 


ill 


iMM'ilU! 11 


LlJj.llI 1 1 i 1 





1 Unit 



5 Units 
5.5 



PieaLse gc oiz to question. / ':>e.Tow. 
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Question 7 

Apply t::r: proper principle and select the letter which correctly answers 
the quesrior/: 

n 1 3 
Two points 2 — and 5 — are chosen on a one-foot 
4 8 

ruler; hraw far apart are txesa points? 



(c) 



(D) 12 ^ 



ERIC 



We don^ t agree. 

The number 1-^ is called a mixed number. It consists of a natural 
ixumber and a fraction. 



Please return to page 18 and try question 1 again. 

2 
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Sorry, w£ don't agree. 

Can you represent the fraction one-third as a whole number? 
Please consider your choice. 



Return to page 19 and try question 4 again. 
2 
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I 



Y IS considered a whole number since it is written with a denominator 
of 1 . 

f 

Any number divided by one equates itself. However, if the numerator is 
one such as the number , it is a fraction; not a natural number. 



Please return to page 36 and try question 3 again, 

2 



29 
2 



It's easy to be careless. 



Hov7 large is the interval between points K and L ? 



Please return to page 20 and try question 8 again, 

2 



Good! Your answer is correct. 

UTien we are asked for numbers " bet^veen " n<io other numbers, the end- 
points are not considered. 



Please go on to question 13 below. 

30 
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Question 13 

Apply the proper principle and find how many natural numbers there are 
between .7 and 8.7 . Select the letter which labels the correct 
statement. 

(A) 8 

(B) 7 

(C) 6 

(D) 9 



I 



You correctly omitted 0 and 1 which are not counting numbers. 
However, you included decimal numbers, which also are not " natural " 
or counting numbers. 



Please return to page _33 and try this question again. 



2 
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2 



Your answer is correct - 

Please go on to question 5 which follows: 
Question 5 

Draw a segment of the number line for reference and label it appropriately. 
Apply the proper principle and find the coordinate of the point that is 
^ units to the left of point 7 - 

Select the letter which labels the correct statement. 



(A) 




(C) 



1 i 

~ 2 



(B) 




(D) 



3 



I 



What interval did you use on your number line? 



Did you make each point -r- of a unit away from the previous one? 



3 -J then, can be considered 3 ^ 



\ 



Please return to page 27^ and try question 7 again. 

2 
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It's very easy to be. careless! 

Please re-read the directions in question. 10. 

How long is segment YZ? What relationship does this have in our 
problem? If you find YZ, then find the length of XY . Then can you 
see how to find the coordinate of X? 



Please return to page ^ and try question 10 again. 

2 



I 

EKLC 



This is correct, 
g 

Although looks like a fraction, it actually is a numeral for 4 and 
is, therefore, a natural number. The natural numbers are the " counting 
numbers ". ■ 



Please go on to question 2 below. 



Question 2 

Recognize which of the following numbers are counting numbers. 

0 , 1 , 1.1 , 1.2 , 2 , 1 l 

Select the letter which has only counting numbers selected from the 
above set written next to it. 

■I 

(A) 1 , 1.1 , 1.2 , 2 , 

(B) 0 , 1,2 



(C) 1 , 1 I , 2 



(D) None of these other choices are correct. 



33 
2 



I 



We disagree. 



One of the letters does have the correct answer next to it, 



Fleaa^^. reconsider your choice. 



Please return to page 36^ and try question 3 again. 

2 
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Please check your arithmetic! 

Segment PQ's length can be determined by subtracting the coordinate 
of P from that of Q. 



Please return to page 40^ and try question 9 again, 

9 



count four units to the left, arriving at 3 . Now go one-half a unit 
farther to the left, 2 \ . 




0^1 2 3 4 5 6 7 8 



Your answer is correct. 

Please go on- to question 6 below. 
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Question 6 

Draw a segment of the numbo^r line and label it appropriately. Apply the 
proper principle and find the cor.rdinate of a point that is 5.5 units 
to the right of point 8.8 . Seleci; the letter which labels the correct 
statement. 

(A) 15.3 

(B) 14.3 

(C) 3.3 

(D) 13.3 

« 

I 

o 

ERIC 



Zero, the mixed number, 1 -j , and the decimals, 1.1 and 1 , 2 are 
not natural numbers. 

Since each of the other answer choices contained at least one of these 
along ^-ilth the counting numbers, your answer choice is correct. 



Please go on to question 3 below. 
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Question 3 

Recognize which of the following numbers are whole numbers. 



n 1 i 1 i 1.1 
'1'2'1'3'1.1 



Select the letter which has only vhole numbers selected from the above 
set, written next to it. 

rA\ n 2 3 1.1 

(A) 0 , ^ , - , — 

rR^ 2 1-31 

1 ' 2 ' 1 ' 3 

(C) 0 , i , f 

(D) None of these other choices are correct. 



I 



borry, we. don't agree. 

1 3 
Did you counr i:rom the point 3 y to the 5 •5- ? 



It seems- that vv-^. counted 3 -r b eyond 5 -q . 



Please return tc page 27^ and try question 7 again. 

2 
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It's very eas^ to be careless, 
22 

The fraction — does not symbolize the interval between 7 and 22 , 
What does a fraction sygnify? 



Please return to page _58^ and try question 15 again, 

2 



I 



SO, XY is units in length. Since ^' .he left of Y on 

the number line, it^s coordinate must be lt-:::>< . "'.iirefore, we must 

subtract the length of XY from t;-... Dordir,-ite of Y to fiL^id the 
coordinate of X. 

Since Y is 10.2 vn::en we subtrs^t t .e length of r coordinate 

:t' X is 2.1 . 



10.2 
- 8,1 
2.1 



Your answer is correct. 



Please go on tc question 11 below. 
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Question 11 

Apply the proper principle and. find how many natural numbers there are 
between 10 and 15 . Select the letter which labels the correct 
answer . 

- (A) 4 

(B) 5 

(C) 6 

(D) An infinite niomber. 



I 



The first natural number after .7 is 1, Before you reach 8.7 , you 
have counted through 1,2,3,4,5,6,7, and 8. Thus, there 
are eight natural r:ziinbers between .7 and 8,7 . 



Please go on to question 14 below. 
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Question 14 

Apply the proper principle and find a number between 1 , 4 and 1.5 . 
Seltio.t the letter which labels the correct s.tatement* 

(A) 2.9 

(B) 1.14 

(C) 1.54 

(D) 1.45 



I 



Vou can tine cne distance between K. and L by subtracting their 
coordinates Since each of the points are equidistant, the coordinate 
of N is 

2.5 + 1.5 + 1.5 

Coordinate of N is 5.5 . 

Your answer is correct. 



Please go on to question 9 below. 
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Question 9 

Apply the proper principle and select the letter which correctly answers 
this question: 

What is the coordinate of point R on the' number line 
drawn below if QP- is twice as long as PQ ? 



4.5 



9.25 



( ) 



P 



Q 



R 



(A) 



27.75 



(B) 



13.75 



(C) 



18.75 



(D) 



18.50 



I 



number is made up of the natural number which is the largest possible 

22 '1 
quotient and a remainder. As a mixed number — is expressed as 3 



Please return to :>a:g5 58 and try question 15 again. 

1 



hi. 

We're sorry, but we dl^a::ree. 



is mot between 1 and — . Did you draw a number line to help you? 



Please return to page 52_ and try question 19 again, 

. 2 



Between 1~ and 2 exclusive, there are two marks; one at ly 
3 

the other at 1-^ , Between 2 and 3 inclusive, there are five 
marks. There are two more at 3^ and 3^ , Thus, there are 

2 + 5 + 2 

or nine marks in all. 

On looking at it in another way. 



and 



4 4 



^1 _ 15 
4 4 



Between 5 fourths and 15 fourths there are 9 fourths. 

Your answer is correct. 

Please go on to question 17 below. 

42 
2 

Question 17 

Apply the proper principle and find how many v7hole numbers there are 

2 



72 6 

between — and — inclusive, that are also divisible by 3 . 



Select the letter which labels the correct answer. 

(A) 2 ' 

(B) 3 

(C) 4 

(D) None of these. 



Right! There are four natural numbers between 10 and 15 . 

r 

The idea of ''between'* means that the end points are not to be part 
of the segment . 

Thus, we only consider the numbers, 

11, 12, 13, and 14 



Please go on 'to question 12 below* 
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Question 12 

Apply the proper principle and find how many natural numbers there 
are between 

2-7- and 8-^ . 

Select the letter which labels the correct answer. 

(A) 8 

(B) 7 

(C) 6 ' 

(D) .5 ■■■ ■ 



I 



ERIC 



1 

It's very easy to be careless. You were not asked for the sum of the 
coordinates, you were asked to find a number between 1.4 and 1.5 . 



Please return to page 39_ and try question 14 again. 

2 



Sorry, we disagree. Did you sketch a number liae to help you with 
this problem? 
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l U Uill 





Now we^re "ssuming that you can find the midpoint. 



Please return to page 56_ and try question 18 again. 



I 



it seems as though ^ wouJd be the midpoint between i and ^ 

4 6 

because 5 Is the midpoint between 4 and 6 . 

However, it is not true. The point midway between two points could 
be considered as the "average" of the two points. 



Please return to page 62 and try question 20 again. 
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This 1. only „„e of th.ee choices which you were offered which have 
the value 14 ,, 

Therefore, this choice is not correct. 



Return to page 6| and try question 1 again. 



I 



Please return to page 4£ and try question 9 again. 

2 
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Did you draw a number line to help you with this question? Find the 
point corresponding to .7 ; find the spot that corresponds to 8.7 
and then count the number of natural numbers that fall between your 
two points. 



Please return to page _30^ and try question 13 again. 



3 and * 4 



Your answer is correct. 

Please go on to question 16 below. 



A2 
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Question 16 

Apply the proper principle and select the letter which correctly answers 
the follox\7ing question: 

A 6-inch ruler has a mark for every one-quarter of an inch. How 

1 3 

many of these marks are there between 1— and 3~r ? 

4 4 

(A) 12 

(B) 11 

(C) 10 

(D) 9 



EKLC 
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I'/hat is the value of 4.5 + 3 ? And V7hat is the value of 3 + 4.5 ? 
If you still get his choice, you must have made a mistake in addition 
since this choice is not correct. 



Please return to page 60_ and try question 2 again, 

2 



I 



Please return to page 38^ and try question 11 again. 

2 
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Let us ask you a similar question. 



Is $1.14 between $1.40 and $1.50 ? 



Please return to page 39^ and try question 14 again. 

2 



I 



ERIC 



Please return to page 58^ and try question 15 again. 

2 
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Sorry, we don't agree. Did you forget the meaning of "inclusive"? 
Suppose you correct the given fraction to whole numbers and then 
list the numbers between them on the i.uiiiber line. The re-read the 
rest of the question before you make your answer choice. 



Please return to page 42 and try question 17 again. 

2 



ERIC 



Please return to page 69_ and try question 1 again, 

1 
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You are probably used to doing subtractions with one number written 
uuder the other. If you write it this way: 

5.2 
-1.7 

Do you now see your error? This choice is not corrects 



Please return to page 65^ and try question 3 again, 



1 of I is I 

2 2 4 



ERIC 



3 

This can be reformed as a mixed number l-j 



Your answer is correct. 

Please go on to question 19 below. 
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Question 19 

Apply the proper principle and find the coordinate of the point chat 

3 

lies midway between 1 and ' Select the letter which labels the 



correct statement. 

(A) 

(B) 

(C) 

(D) 



3 
4 

6 
5 

4 
2 

5 
4 



Please return to page 39 and try question 14 again. 

2 



Sorry, we disagree! 

Make a sketch of such a ruler to help you. 



53 
2 



Return to. page 47 and try question 16 again. 
2 
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Please return to page 62^ and tr^^ question 20 again. 

2 



ERIC 



54 
2 

Since the sum of any two numbers is a number, both of the additions 
are possible. 

Therefore, this choice is not correct. 



Return to page 60^ and try question 2 again, 
2 



Please re^ irr o page 



: try question 5 again 



55 



l\Tiat di-. . . ^._L for d o valu-i: of R ? If you had trouble dividing 
2 by .2 , you shoLid remember that It i.^ ntr^ssary to move the 
decimal point in the divisor to tJr'tt rignt of -ihe number. Since that 
moves it one place to the right, you must then move the decimal 
point in the dividend one place to the right as well. Since the 
dividend was 2 . 

I^hat did you get when you moved the decimal point? 



e.g. 



2 
.2 




20 



Please return to page 90^ and try question 7 again. 



2 



The v:hole r. umbers between 12 and 3 inclusive are namely. 



12, 11, 10, 9_, 8, 7, 6, 5, 



Of these 12, 9, 6, and are divisible by 
Please continue with question 18 below. 
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Question 18 

Apply the proper principle and find the coordinate of the point midway 

between 1-7 and 2t ' • 
4 4 

Select the letter which labels the correct number. 



(A) 




(C) 




(B) 




(D) 



1.2 



I 



Please return to page 62_ and select another answer for question 20 . 

2 
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Since this choice offers two different subtractions, and one of 
them is not possible to do, this choice is not correct. 



Return to page 72^ and try question 4 again. 
2 



I 
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Please go on to question 15 below. 
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Question 15 

Apply the proper principle and find betT'7een what two successive 
natural numbers — lies. Select the letter which labels the 

correct answer. 

(A) 7 and 22 (C) 3 and 3y 

(B) 3 and 4 (D) 2 and 3 



Please return to page 52^ and try question 19 again, 

2 
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Waiting the example in the way you are used to seeing it; 

1.7 
-5.2 

You should recognize that the larger number is being taken away from 
the smaller, which is impossible for you to do (at this time). . 

Therefore, this choice is not correct. 

Return to page 65 and try question 3 again. 
2 . 



I 



